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Latest news

Today: CERN LHCC open session
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http://indico.cern.ch/conferenceDisplay.py?confId=216930

60

)

Latest news

Status: 2 Dec 2012

ATLAS Online Luminosity Vs=8TeV
[ ] LHC Delivered
[_] ATLAS Recorded

Design Pile-up !
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ATLAS Online Luminosity
[ Vs=8TeV,|Ldt=14.0b", <u>=20.0
[ Vs=7TeV,Ldt=521" <u>= 9.1
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] Mean Number of Interactions per Crossing
Date in 2012

Excellent LHC performance in

2012 LHC operated with 50ns bunch
spacing:
Lpeak up to 7.7x1033 cm-2s-1 at 8 2012 pile-up conditions
TeV challenging

Lintegrated ~ 23 fb-1 delivered
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SM Higgs production at the LHC
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Higgs production and decay at LHC

Higgs bosons couple proportional to particle masses:

- W.Z 7
H-—— x My H--- x my
W, Z f

= Higgs production via couplings to W/Z bosons or top-quarks

Production at hadron colliders (pp/pp):
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Higgs production and decay at LHC

o
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SM Higgs XS predictions ;f
for the LHC at /s = 7TeV T
LHC Higgs XS WG 2010 1
e

=
Q

107

\s= 7 TeV

LHC HIGGS X5 WG 2000

[T

c_

200 300 400 500 1000

Rough numbers: 0 M, [GeV]
Uncertainties NLO/NNLO/NNLO+
My scale PDF4LHC QCD EW
ggF < 500GeV | 6—10% 8—10% ~>100% 5%
VBF < 500 GeV 1% 2—7% 5% 5% ,
. . EW corrections
WH < 200 GeV 1% 3—4% 30% 5—10% Bt
. : ~ O(uncertainties)
/H < 200 GeV 1—2% 3—4% 40% 5%
ttH < 200 GeV 109% 9% 5% ?
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Higgs production and decay at LHC

© 1ET T T " gl T I T T

g E VWY Eg

At L=T7x10% s'em? and 8 TeV pp collisions, 560 = [ i
. e | g
Higgs bosons of mass 125 GeV (o, =22.3pb) =107k _
. P i % \ =

are produced in ATLAS and CMS per hour o ‘f'.~ .
£ ]

Or: every 45 min. 1 H - y, need ~2 typical e -
160 pb-' fills to produced one H- 4{ (1=e/y) - ) -

_ _ _ 10° =900 920 740 160 180 . 200
Parametric + theoretical uncertainty: My [GeV]
Myu[GeV] H— bb 7777  cc gg vy WW 77

120 3% 6% 12% 10% 5% 5% 5% |« driven by omy,
150 1% 3% 10% 8% 2% 1% 1% via 'a s
200 5% 3% 10% 8% 2% < 0.1% < 0.1%

EW corrections significant in predictions for I'y_. x and BRu_. x

7
E. Richter-Was 5 December 2012



Higgs production and decay at LHC

For each coupling g,, measure strength in “units” of SM value: x = g/g, ,
— Defined in analogy to signal strength p = o/o_,

Production rate is proportional to squared coupling, ¢°

— Scaled each production mode i by factor k'

g
t
ggfusm—- v ~K°~K* (loop coupling for gluons)
t
g

q

WW, 22 fusion : Ho . (tree-level couplings)
q

q

q W,z
W2z 5 s
KW,Z
L HO
g W, Z bremsstrahlung
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Higgs production and decay at LHC

g ¥
i .
2 1
S 3
* Scaled each decay mode j & 107
by factor k! = g’/g,/ =
107
h° ~
Kw,22
(tree—level S| il AN S N (T

M, [GeV]

(loop coupling

for photons)
* Example: .
(c-BR)(gg = H—=7vy) = osm(geg = H) -BRsm(H — yy) - gl(" {
H
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SM Higgs decays

VH—bb

H—T1T
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5 December 2012 10

E. Richter-Was

LHE HIOAS X3 Wa 2011



ATLAS results of 4-th july

¥ Searches performed in 12 channels in the range 110 GeV < my < 600 GeV

Updated with
2012 data
Pustcasn )
| 10-150 48f+ 5.9 1202.1414
H—rZZ nm’ | 10-600 48\ 5.8 1202.1415
lvv 200-600 47 1205.6744
llgq 200-600 47 1206.2443
H—-WW lvqq 300-600 4.7 1206.6074
Iviv | 10-600 4.7 1206.0756
H—T1T l14v 4.7
[Thaa3V | 10-150 4.7 1206.597 |
ThadThad2V 47
VH—bb Ivbb 4.7
IIbb | 10-130 4.7 1207.0210
vvbb 4.6
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Definitions:

Global signal strength factor u:

Scale factor on the total number of events predicted by the SM
for the Higgs boson signal:

nL=0 - bgd only hypothesis
nw=1 - SM signal in addition to the bgd

Hypothesised values of 1 tested with statistics based on profile
likelihood ratio.

Local p,:

Probability that the background can produce a fluctuation
greater than or equal to the excess observed in data. Equivalent
In terms of number of standard deviations is called local
significance.

95% CLs exclusion:

Value of 1 is regarded as excluded at 95%CL when CLs is less
than 5%. A SM Higgs boson with mass m, is conisdered excluded

at 95%CL when u=1 is exluded at that mass.
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ATLAS results of 4-th jJuly
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Excluded at 95% CL: 110-122.6 GeV, 129.7-558 GeV
Excluded at 99% CL: | 11.7-121.7 GeV, 130.7-523 GeV

Expected exclusion at 95% CL (no signal): |110-582 GeV
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ATLAS results of 4-th july
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102 - —— Obs.H—yy —— Obs.H - WW* iy Obs. H—1t Fi: [ i AR R RO .. TR
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112 S 10 - Bpoced J40
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‘I(}'T = . =) 10 i ngsawed " E - Observed ™
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my [GeV] | my, [GeV]

Excess consistent with
H->yy and H->ZZ*->4| decays
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1 EXPERIMENT

Run Mumber: 203779, Event Number: 56662314

Date: 2012-05-23 22:19:29 CEST

A

\/E = 8 TeV.

Leading ~:
Er =62.2 GeV,
P — i)

Subleading ~:
Er =55.5 GeV
e 118

My, = 126.9 GeV.

Only reconstructed
tracks with

Pr > 1 GeV, hits in
the pixel and SCT
layers and TRT hits
with a high
threshold are
shown.



SM predictions for H->vyy

» SM Higgs production channels 3 15\% 1%
<) - )
g [ 2
ETEEEEETY i g’ g
H" = I g
ty  >------- &) =
[ _
o
g
9, 9
]
w%—--t' -----
d a,
500 1000
My, [GeV]

» Branching fraction small but simple signature (two high p; photons in final state)

Main backgrounds to H-> yy are SM diphoton, jet-y and jet-jet events

5 Q0000 —= ? - q q i
4 -7 » Signal expected as narrow
' ' resonance over smooth
it .
e . 10 q 7 ) decaying background
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H->vy event sighature

Simple event signature

ATLAS

| A EXPERIMENT

1 Two high pT photons
pT, > 40 GeV and pT, > 30 GeV

d High trigger efficiency
~99%

(1 High event selection efficiency
despite high jet-jet & y-jet
production

~40%

 High signal over background
~3-10 % (depending on sub-category)
Invariant mass reconstruction m ?= 2*E,E,(1 - cos a)

1 Good energy calibration

] Robust primary vertex reconstruction

= Excellent invariant mass resolution ~1.6 GeV with 90% of events within *2c
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Shower shapes and vertex reconstr.

Photon ID 2 - Photon shower shapes and background rejection

n%-y Rejection

» Photons shower shape distributions in LAr
sampling layers - different for signal and
background (n°)

S3

S2

S1

PS

Vertex Reconstruction

m_ ?=2%*FE F,(1—cos )

(1 Vertex reconstructed through likelihood combination
Calo pointing

> Calorimeter ‘pointing’
> Z tracks pT2

> Conversion vertex

> Mean vertex position

18
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Event categorization

Event categories based on eta, pTt, and conversion

Both unconverted:

» Central
« Rest

At least one converted:

« Central
* Transition
. "iL *f
B | T | T T T |
[],12f— ‘Igrreﬁi‘:n?ngir;"umicn I HE?\DSUEM c:entral_
0.9 Hoyy FIWHM = 3 2 Gay! i

0.08[- m.= 125 GeV
- Vs=BTeV

1/MN dN/idm,, / 0.5 GeV

O Gonverted rest
low

FWHM = 4.5 GaV/

2 unconverted:
n(y2) 4

0.75.

107

102F

10%

>=1 converted:

n(y2) 4
1.75 I Resolution:
1.3 Good
Medium
0.75 Poor
0.75 nev) 0.75 1.31.75 n(yD)

T T !
[ +r+r] Background
Bkgd. Uncertainty
—4— 9gF m =125 GeV
“'%...._. + VBF#VH+tH m =125 GeV

Central and Rest divided
into pr: < 60 GeV
and pr: > 60 GeV
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Energy calibration and resolution

Events / 1 GeV

m, 2=2%E E,(1-cos a)

» MC based calibration improved with energy scale and resolution corrections
based on in-situ analysis of Z2>ee, W—=2ev and J/ = ee

» Energy scale at m, known to 0.3%, uniformity (constant term) 1% in barrel, 1.2

- 2.1% in endcap

Agreement between data & MC Z—ee lineshape

EDDxI1I03 T I T T ™7 T T 1 T | 1 T T
180'—_ ATLAS Preliminary
165 0': Data 2011, y/s=7 TeV,
1405—
120
100 —
go~ Simulation without
= constant term

O q,=1-76 £ 0.01 GeV
Ope =1.59£ 0.01 GeV

er =46’

<247

—=— Data
— Fit result
[]Z—ee MC

a5
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1/N dN/dm,, /0.5 GeV

0.12

(=]
—

0.08
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Expected resolution of Higgs signal

- ATLAS Simulation
- Preliminary

- Hevy

m,= 125 GeV
Vs =8 TeV

® Unconverted central -
high Py,

FWHM = 3.2 GeV

| S(-’J Converted rest

FWHM = 4.5 GeV




Invariant mass distribution

:’ T T T

8 3500 ATLAS ¢ Data

od 2 =

e ——— Sig+Bkg Fit (m =126.5 GeV)
B OOE 000 W, e Bkg (4th order polynomial)
2 2500

{s=7 TeV, _[Lm=¢.a1n“
15=8 TeV, fLdt=5.9fb"
(a)

2 200

@ 100

2 of o

o +
e LTI

} ¥ U L)

3 K }  Data S/B Weighted

™~ 100 ——— Sig+Bkg Fit (m =126.5 GeV)
% RE. Thge Bkg (4th order polynomial)
E:

W 60

ll]l-lllll]l]lll]llllll

1 Photon ID efficiency ~10%
1 Energy resolution ~*14% and mass scale ~0.6%
A Isolation < 1%
O Pileup 4%
O Lumi 1-3.6 % (2011-2012)
1 Theory cross section
~ up to 25% (for VBF contribution)
~ up to 12% (in other ggF)
(underlying event ~5% and PTt dist up to 12% at
hight PTt)

(1 Bkg Param (evts) 0.2-4.6 (0.3-6.8) for 2011(2012)

40 In VBF category

of~ As ‘seen’ by categories (] Jet E-scale 9-10%
o & © 1 Underl. Evt. 6-30%
= 4 —— ] Higgs p,;up to 12.5%
& O L i
Z BB © 23788 events (7 TeV) and 35251 events (8 TeV)

100 10120 80 140 15& [Ga'l-?n Background+signal fit, signal fixed at 126.5 GeV
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Quantifying the excess p0

+llo

e e i e R

............................................ 3o
Dmaﬂnxﬁ%?Tmajun=43m4

Data 2012, Vs= 8 TeV, J Ldt = 5.9 fb

Observed P, 2011+2012
= = =« Expected P, 2011+2012
Observed p_ 201

¢ Observed P, 2011 (with ESS) == =« Epected pDQZD‘I‘I
Observed p_2012

© Observed p_2012 (with ESS) m= =, Expecied pc; 2012 :
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII La g U

-_.lr|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|_
1090 115 120 125 130 135 140 145 150

my, [GeV]

Ell IIII|

li¥e]

Excess (my):
126.5 GeV

Expected
(local-significance):
250
Observed
(local-significance):
4.50

Fitted signal

strength:
5—1.810.5
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Signal strenght

» SM hHggs excluded in the regions of 112 - 122.5 GeV and 132 - 143 GeV

» Best fitted signal strength (wrt SM) form =126 of n=1.8+0.5

» Consistent results from different categories

CL limit on o/0o,,

Signal Strength per Category

= 6T T Unconverted I/ B B B
3 g Obsenved CLL imit SM H—yyy ] SO | 7 ATLAS 2
'g 5 Expactad CL imit - Data 2011, V5= 7 TeV, [L dt = 4.8 f' central high P, | —‘Ff// D N
= : 5 f;: Data 2012, Vs= 8 TeV,[L dt = 5.9 fb" o g : % 20NNl
E 4 1 el L —— l
8 L ATLAS 1 commione, T 5
2 3l Converted | i //% Is = 7TBV,det =48fb
8 - cantghng::s | f/ |

e G Y G-sTev, [Lat=som-
2: rest high Frr | ..' é ]
_ v | | %ﬁ SMH —yy _
i ] 2ot ;- % (m, = 126.5 GeV)
:lllll.l|||l|II|I|IIII|III-‘|||'I.I||II||III; GHen PR i|%4ul.|| | o |
970 115 120 125 130 135 140 145 150 5 0 5 10 15
m, [GeV] Signal strength (p)
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Properties of new resonance

» Mass : 45? I‘EI"';‘SW o 2ome20iz082 1, With and without
- Likelihood T e v ES uncertainty
contours in the (1, mH) g 3 :
plane. Uncertainty on fit 3 C\ PO
comparable for statistical e A
and systematic 0515— ;;Esgtmm E
uncertainty °E1én' s e e i 1%
my, [GeV]
» Couplings 5 10 ATLAS T ot1.2012 ]
—> Constraints in the plane of p (ggF+tf H "E B H sy . 5 =7TeV: Lot =481 —
xB/Bgy) and p (VBF+V H x B/Bgy), = T, e famsee
Where B is the branching ratio for : !
H->yy, can be obtained ar B
-> The data are compatible with the SM o : .
at the 1.5 o level DZ_ ; ]
» Production modes merged due to similar - - -
couplings and small stats (with current e S T N R
data-set) o 0o
24
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4e candidate. My, = 124.6 GeV, myp = 70.6 GeV, ms, = 44.7 GeV.
e: Pr=249GeV,n=-0.33, ¢ =1.98 e:. Pr =539GeV,n=-0.40, ¢ = 1.69
&. Pr=61.9GeV,n=-0.12, o = 1.45 es. Pr=17.8GeV,n=-0.51, o = 2.84

@ATLAS

EXPERIMENT
http://atlas.ch

Rumn: 283682
Event: 82614368
Date: 2817-85-18
Time: 20:28:11 CEST




4, candidate. Mase = 125.1 GeV, m2 = 86.3 GeV, mzs = 31.6 GeV.
P 3B eV, 1 =—'1.29, ¢ = 1.33 po: Pr =475 GeV,n=0.69, ¢ = —1.65
ps: Pr =26.4GeV,n =047, ¢ = —2.51 iy Pr= Ttk =SpRS. ¢ = 1565

Run Number: 204769
Exent Mumber: TI902630
Date: 2012-06-10, 12:24:31 CET

EtCut=0.4 GeV
PtCut=0L8 Ge¥

Muon: blue
Cells: Tiles, EMC




The golden channel

@ 4-lepton (coming from £ decays: same-flavour, opposite charge)
— very good resolution, high reconstruction and trigger efficiencies — mass
peak can be reconstructed

Almost background free: s/b between 0.9 (4e) and 1.6 4

Very robust against systematic uncertainties

Very small yield: signal cross section x branching ratio (£ — ¢ ~ 3%).
Low Pt objects needed to maximise signal acceptance

© © © ¢

Kinematic requirements:

7 S g 102p g
Q Muons & 100FE ATLAS Preliminary  Data 2012 [Ld1w1.1-1.afb’ = z 100F ATLAS Preliminary 3
N o = o = = C 3
= E o $ 3 = F v ¥
?_J 95:— o] o] E‘ 3 ¥ . E % 98— F ¥ ]
Pr > 6GeV, 2 oof ¥ ﬁ; $+ : 1 5 et i N
= = = E i

lgl="2. 2 L% B5E- 5 % s ;b =
T BOE 4 5§ @ * &
. = E E c 2 1
0 EIECtronS' % 75;_ MultiLepton selection criteria = g 80 ]
@ E Il < 2.47 3 iz o 3
S T0E - s 88 —

PT > 7 GBV, e £ ®Daalsee C MC I ee 3 % E zﬂlnata[Lch—d.be] EEEDma[Ldl—??Gph]

55:— m Data Jiy — ee 0O MC My— e &= & 86 - A
|ﬂ|{24? P = I U I BT U PO DR I A |.u | i G NG U [l el B s
5 10 15 20 25 30 35 40 45 5O 415 20 25 30 35 40 45 50
E; [GeV] Er oo
: i = m E
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The golden channel

@ Various control samples are used to measured contributions of reducible backgrounds
(Z+jets and tt), depending on the flavour of the sub-leading pair.

@ lrreducible background (ZZ), constraint by fit on the full ms, range.
Cross checked by the single-resonant production peak.

> _| T T T | T T T T T T T T T T T T T T T T 8 _I rTrT1rrrTrr 1 rTrTT T T I LI I LI I LI T I_
2 18- ATLAS . % A0t aTLAS e Data %
2 ] e v :
% 16 s =8 TeV: [Ldt = 5.8 b 1 o 350 5=7TeV: |Ldi=480" W7 jets, f
é 14F . 2 30 - 5-8TeV: |Ldt=5.8M0" -
L 19 Data _ - 1:J:';:-J - :
F — Z+jets and tt i W 25F &
100 g = - :
- EMZZMC 5 20 — ol
~ Il Z+jets MC E = 2
cr| Ml MC 2 L E
43 _E (i —
2 & 50 } =
0 2 :
50 60 70 320 90 100 40 /5 80 85 90 595 194 105
m,, [GeV] m,, [GeV]
Inverted dp requirement for one of the two subleading leptons glelax%g kinematic cuts ~ _ N
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Final expected and observed yields

:_-p. | I | T T T T | T T I | T I T ] ;‘ LT 1 1T | T T T T | T 17T | T 17T | T T 171 | T T _]
@ [ e Data ATLAS . © [ []m,=125GeV i
M L g i B H ATLAS
w25t Meackaromnazz” o0, S i Hozz0sa ]
c [ -gf‘cnkjr;’m””i‘;‘i; t;[ ] Ezob (s=7Tev:|Lat = 4.8 15"
L_,=j20_—D ; H — C \'EzaTev:detzs.a fb
" 7/ Syst.Unc. i 60 e E
15005 =7 TeV:[Ldt = 4.8 b i ) T :
- * ] SORE. sl s B E —
[ s =8 TeV:|Ldt=5.8fb" 1 TRk i 2
10 . T R E S B i -
i = £ O —f
I zomb o L i :
50 60 70
100 150 200 250
my [GeV] m;; [GeV]
Signal AN Z + jets, tt  Observed
T it i 41 2.09+40.30 1.12+0.05 0.13+0.04 6
around 120-130 Gev: 2€2u/2p2e 229+ 033 0.80£0.05 1.27£0.19 5
4e 0.904+0.14 0.444-0.04 1.0940.20 ..
M = = = =
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Quantifying the excess: p0

D_D 2_IIII|IIII|IIII|IIII|IIII|IIIIIIII_ 3 _|||||||III III|III|II_
= 107 — EES'ES%?R&? ATLAS ER 5 ATLAS 2011 + 2012 Data ]
8 [ —— obs. 2011 H- 227 4 1 © [ -7TeV:[Ldt-481b" Ho 2205 a1 ]
1 10'§ : EEI; ig;; 'I."g=? TEU:J.Ldt =4.8 fb1_§ E 4__ |I|'_ -8 TeV: [Ldt _58 fb-‘l )
- Exp. 2012 s=8 TeV:|Ldt-5.8fb"] & - oz .
f_CU B b —68% CL ]
> 3L —-95% CL =
T n i fixed ESS in lighter colors -
E47 o S0 : :
’ 2r B
| 36 ; E
LS 2
— N 340 0:. T i TP T T
10—5|||||||||||"||"'||||||||||:'|'|||||||||| 122 124 126 128 130
110 120 130 140 150 160 170 180 v
my [GeV] my [GeV]
@ Excess (my): 125 GeV
o Expected (local-significance): 2.7¢
@ Observed (local-significance): 3.60
o —1.2140.6 Ok <> «=r»«=>» T
5 December 2012 30

E. Richter-Was

)"J
f":,



Exploring large Higgs mass hypotheses

The 4/ channel is also very sensitive at high my, no excess found:

% 40__ E‘I 02 EI | T T | T T T | I | T T | T T | T | T T T T E
(5 ATLAS -g _  ATLAS —— Observed CL_ 1
o - * Data B w &
25 35:_ Il Background 77" = - Ho 720 4l EARECEOes
g C Bl Background Z+jets, = - Vs=7 TeV:JLdt =4.8 fb! Mo |
o 30 Slgnq =125 GeV) = | % +206
g - Signal (mH—1 90 GeV) - 10 Vs=8 TeV:|Ldt =5.8 fb =
25 B Signal (m =360 GeV) O C :
. % Syst.UnC. Bm\c 3
20F H—77" s D
Jsf (S=7TeV:|Ldt = 4.8 fb"
: /s=8TeV: |Ldt=5.8fb L= 'V — 3
10 - 1
llll I 1 1 | 1 1 -] 0 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
200 400 600 800 110 200 300 400 500 600
m,, [GeV] my [GeV]
Documentation:
https://cdsweb.cern.ch/record/1460411/files/ATLAS-CONF-2012-092.pdf
Phvs.Lett. B716 (2012) 1-29 e = - = = < A
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Other ZZ channels

H—s2Z2Z - ¢t¢—qqg and H - Z2Z — ¢t ¢ viv : 4.7 b1

Events/ 10 GaV

6 % CLIimit on oy o,

B
- - M -
12 ATLAS Preliminary -
L Va=7 TeV Il Signal x 20
10~ electron tagged (m,=130G=V) ]
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ar
C s=TTeV
=
20—
1-::—
c_ |||||||||||||||||||||||||||||||||||

ATLAS-CONF-2012-163
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Phys.Lett. B 717 (2012) 70-88

Events /50 GeV

95% CLlimit on o' o,

50

40

30

20

10
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[Lat-a7m0", E=TTeV [, g

|||||||
200 250 300 350 400 450 500 550 600D

m, [GeV]

Phys. Lett. B 717 (2012) 29-48

o The H — ZZ decay allows us to explore a very wide region using many

different topologies
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Since then....... (4-th July)

Phys. Lett. B 716 (2012)

-
-n t b -ﬁl - ew particle
AT LAS ﬁ1 l:gheﬁze;:'c;: fzrﬂtha '-TEW pé = _.
®The WW channel
completed with 5.8fb!
and released end of

July, included in the SM
Higgs published paper.

— t

= 1§

;
1
,_%

ATLAS i
E E“l r’"’ﬂf“""-ﬁw —

www . elsevier.com/locate/physieth
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1 - Zerojet - P;=33GeVandP; =29 GeV,
ETssr® — 35 GeV, mr = 94 GeV.

WATLAS

1 EXPERIMENT

Run Number: 204026, Event Number: 33133446
Date: 2012-05-28 07:23:47 CEST

) |
I %Il
( 10

gl i

.1* TR,
|
|

|
l
ls' i

L=
Yo

I PN N TR

7 # A% \1‘:'1\.
W

I

. \

XN

(e o8l 5 WAL 2 B
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H->WW

Production:
gg — H + VBF + WH/ZH _ L TeV cross-sections
Decay: x| :
H — Ww E / o Hm W=
W Decays: 5 : ;
W — |- twice 5 | _
ué} 107 gg — =
Looking for R ;
H— WW — I vi ' '
10-32_ gg— H— ZZ > I'IIT _g

110 120 130 140 150 160 170 180 190 200

Higgs Mass [GeV]
But...neutrinos mean we

can't measure a mass peak
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Background overwiew

ATLAS Preliminary

=) i |
8105 ——
= = 35pb’ | 5 5
< _ | LHC ppVs =7 TeV
© . — 35 pb" mm Theory
10" - | = Data 2010 (L = 35 pb’)
- © Data 2011 (L=1.0-4.7")
10° LHC pp Vs = 8 TeV
= mm Theory
- e Data2012(L=581fb")
10° = |
10 =
- | -1
— H->WW atm [z 125 GeV | A
Ty 1 =7 1 g ot bww Towz Towe Tozz

All of these are backgrounds plus W~ and W~*
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Backgrounds: W+jets

W +jets becomes /v+jet
misidentified as a lepton

. i ATLAS Preliminary
35pb” | B
i - LHC pp Vs =7 TeV
35 pb” Theory
= Data 2010 (L=35pb™)

total [pb]
X <
L L

o Data 2011 (L=10-47m"
10° _\\ LHC pp V5 = 8 TeV
E mm Theory
= * Data 2012(L=58f"
I~ L i
10° 101" I
— H T
- 1.0 f’ P
B ' o I i 58
= H -1 H
135 [ 46D o1 G
— 1
- H-=WW at m TIE&GEU 4T
1 w z " t ww T owz Wit iz

ATLAS pld = 25 GeV
piiblead . 15 GeV

CMS  plead =~ 20 GeV

blead
Lepton Identification and pre > 10 GeV
Isolation suppress W +jets Remains one of the top two
by order 10— background systematics
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Backgrounds: Z+jets

Z+jets suppressed by: R — TATLAS Preliminary
Requiring transverse \_ e pﬁewﬁpj
momentum imbalance (EP) _\K pp‘“”
e ATLAS calorimeter-only "¢ ey s
e CMS calorimeter and 10 I,
track w_ Ly
Z — 77 — epvv removed by b B .
Missing Energy away from ee and . require additional
leptons selection
In 2012, poor E™ss resolution @ Directly vetoing Z peak for
due to large pile-up ee and i final states
e ATLAS only ey for 2012 e CMS: MVA using
e CMS still does ee and kinematics of leptons and

miss
=
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Backgrounds: Z+jets

Z+jets suppressed by:

i ATLAS Preliminary
35 pb”
LHC pp Vs = 7 TeV
35 pb’ mm Theory
= Data 2010 (L = 35 pb™")

Requiring transverse

total [ph]
X <
T III| T TTTI

- 1 a DO 201N (L=1.0-47 fb"J
momentum imbalance (E{"™) 2N
: 10° AN LHC pp VS = 8 TeV
- E mm Theory
e ATLAS calorimeter-only = T ot cam
B o=
e CMS calorimeter and 10°E romt ¥ .
= 1.0 b .
track - et e s BT S
1 U E_ 4.6 b 2 ﬂ:,"l i
= T T '_*_m:m '%SHML_M' E H-=WW atm [z 125 GeV AT
% 108 5=?T|:.';J._[Ldt=4.:-rb1 E::s E%:E:p 1 W Z - : T W o -
E ) v can 10 ———————————————— —T
u oL ATLAS Preliminary ;D“:;‘ ﬁ;ﬂgmmﬂ

{s=8TeV,| Ldt=130fb" [a [ SirgleTop
Bl Zdets [ Weets
H—}WW”—}BVJ.[\;J’J.WE!; [ HN2s Gawl

3

Events / 5 GeV

10*

10°
0’ 10°
g 13F -
= E Il % 1)
T?E -!Igé LY " r 4 T 10
i By L SO +
S ggf —eee | SSEHER !
0.8F 44 ,] : ;
SEITINE NI N SRR AN T AN A AU AN L= T A AR A 1y ol 100 H B
0-15~"20""20 5080 "T00 120 140 160 180 200 10 50 100 150 200 250

£ [GeV) ET [GeV]

ATLAS 2017 pp ATLAS 2012 eu 1
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Backgrounds: top

tt and single top controlled
by using jet bins

10° ATLAS F‘rellmlnargdr

35 pb"

otal [pb]

/

LHC pp li'_ 7 Tev I
35pb” mm Theory

x = Data 2010 (L = 35 pb™)
pr > 30(CMS), 25(ATLAS) GeV | S~ " P10 T
103:_ \x LHC pp {5 = 8 TeV
- T T =
@14000: ATLAS Prellmlnary ;EM ﬁ;’;‘zfmf,ﬂ }__ = %b -';::rgﬂﬁi'-=5-3 )
“12000F s-8TeV. | Ldt=13.01b" E; . Eirn;iw = 02—_ — ‘\'\\
10000:_ HoWW T S evpviuvey ” | |-||+1F.25 GeV] _: 1 § 1_:fb_, P X -
- . - 4rm i 5.8 b
3000:— E 10 E_ 46" 2_11 i &
000 _: E H->WW atm = 125 GeV a1
4000 - 1 W z i t VW Wz Wit iz
— : 2-jet for VBF-only
4 6

N Access HWW? coupling
b-tag veto is applied to all

O-jetand 1-jet for gg — H jets within tracker volume
Access HWW:xHgg e CMS: pr > 10 GeV
couplings plus soft-muon veto
Most of the sensitivity is O-jet  ATLAS: pr > 25 GeV
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Backgrounds: dibosons

WW — Il e
e Large irreducible "o
» See following slides 10°
Wz — lllv .
e \eto on third lepton
W~* — lllv b
e |solation / Veto third "
lepton
e CMS validates rate with
three lepton analysis
W~ — v + ~ conversion

e Conversion vetos in
lepton id

- H
B/pb’

L |
35pp”

10M7 |

—=\WW at m

4T |

7 125 GV |

| ATLAS Preliminary

LHC pp V=7 TeV
Theory
= Data 2010 (L = 35 pb™}
o Data 2011 (L=1.0-47f"

LHC pp Vs =8 TeV
mm Theory
* Data 2012 (L=58fb"

x I [ o

i i
H 4.6 fy? H
; 217 +

=

7 — vy

W

I wz Wit 77

L

Dibosons

e |rreducible, but small
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Separating gg->H->WW from qq->WW

The differences are subtle: spin and poorly measured mass
Spin
e Higgs is a spinless particle

e |V has spin one
e = /s must be spinning in -
opposite directions AR
e Parity Violation: |
e Positively charged leptons H°

W+

tend to go along W+ spin < |e
direction

o Negatively charged leptons & 'O
tend to go away from W~ Spin  Spin Momentum

spin direction
e = charge leptons tend to go
In the same direction
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Separating gg->H->WW from qq->WW

Spin 0 — angle between leptons key discriminant

] T T | | T 1T | LI | LI | T | T T | LI | LI
= [ - data — m,=125GeV  CMS Preliminary J ® 400 T T T T
= S00C o H125  m Waiets E-8Tev.L=1211" ] E - ATLAS Preliminary :m ﬁf.,";,f;g;ff“’“ :
= 250F mm o - - s PO Gostev/La-130m" Clq  Esmgelop
P ; W stat.@syst. ; -.“_.:”- 300;— Howw ' evav/uvey (0 jets) B Foe EHEZI: GeV] —;
- E £ 2505 s
150 F 3 200 =
100 B ] 1502_ _i
i ] 1005 =
50 ] ]
C 3 50
0 111 11 1 I 111 11 1 L I L1 1 | Ll 1 | 1 ﬁ
0 20 40 60 B8O 100 120 140 160 180 O[}
Ao, [°]
I A¢, [rad]
C
Plots are in O-jet channel
after a dilepton+ Ef"*
selection
my is also small because of e (L L
small angle Higgs-like WW-like
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Using the mass information: m_ variable

L e -

E E ; ?ﬁ‘l;s ; 1T\r"f=j:1¢255 GeV cMs |='n;~limin=ar;.'1 3 E 240:_| L ISh.: T i;; Tlm =

e rEw T ez S 220F ATLAS Prellmlnary s A

2 1EN smomym E 2 200F (s-8Tev,| Ldt=13.01" Ol Eerser

= — = +jets +jets =

% 100 = % 130:— Howw' ]—}e\rpvmvev (O jets) ! ] H[-fzg Gev] o

b - B 160 =

C . ] W 140 —

60— — = 3

- + : 120 E

“F n E 100E- E

£l 3 BOE —

¥, . 3 =

b TR Mheer, 60 =

o 40F E

= - —

3 ;E \\\\immfmﬁiml*\wé 235 C er ]
=0 = 50 100 150 200 250 300

myF [Gevrc2| my [GeV]

CMS: Fitin mr vs my for O and 1-jet ep, cuts for O and 1-jet
ee/ e and 2—jet

m% = 2|pH|EF| (1 — COSA ) piss )
CMS cuts @ 125 GeV: p’l‘?ad > 23 GeV, my < 43 GeV, A¢y < 100°, 80 < mt < 123

ATLAS: fits final m+ distribution after all other cuts
2

mT — |:\/m + |p |2 4+ |Ennssl L Iﬁ{} 4 E%ni55|2

ATLAS cuts: plead — 25 GeV, my < 50 GeV, A¢y < 1.8
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Standard Model Higgs

= T T T T 7
(@) |G i I L | LI LI | [N | L | LI ‘ T | I \E; B ATLAS J 2011 - 2012 ]
= — V- — 4.7-4. 1 + Best fit ]
E. ATLAS s =7 TeV (2011), [Ldt=481" 2 eI fLa a7 st ool :
© is = 8TeV (2012 det 591’ 7 F Bt =
Qo 1t s Y —Hon ]
(@] 2 k=) B —H-22" 54 ]
_I [%3) — —H->WW ' —iviv —
07A1 EPS Prel, : =
-4 [ — Observed
107 mpeoed N\ [ T 4o
1 0—5 - 12/11 CERN Prel. ]
— Observed = 12— e
10-6 ...... Expected X Tl v o’ - ATLAS Prehmmary 2011 + 2012 Data -
T P TTRTY Ny e T F T 350 T 105 so71ev: fLa-asm H = yy 7
10—7 L Spring 2012 PRD 1 - z T Vs=8TeV: [Ldt=59fb" ]
8 — Observed E s = : 8:* ---------- : zteasr:céird Model
1 O' ------ Expected . = 6 —68% CL ]
’ [ g r ----95% CL 7
eIt STG.” U i W, st A - -
10 Observed % .= Observed E 60 4 =
: nected \ Expected - - 1
1010IIIIII|I||I||||II||||||I||Illlllll‘lfll_a 2; 7:
110 115 120 125 130 135 140 145 150 0- ]
_2; | L L ]
my [GeV] (R T R B S
l'lggFHtH B/BSM
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Since then....... (HCP conference)

ATLAS

®lLow mass channels with decay to WW, bb, 1t updated
with ~13fbt (2012) and released for HCP conference.

®Update on combination for signal strength.

CMS
WUpdated ZZ, WW, bb, tt with ~12 fb*(2012).
WUpdated combination, couplings and spin.

BETevatron
®Update on H->bb analysis with 10fb.
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The TEVATRON update

_ W/z
q w/z

Lo HEp
g H

For mE:115 GeV
Total VH: 0 =46 fb

..,'.’ z / b
~

ol

Replace 7 with H
Total VZ: 0 =213 fb

Z—>bb yields is 5 times larger, but more W+jets at lower mass,

also there is BG from WW.

Measure diboson cross section with exactly the same analysis procedure.

Tevatron Run I, L, < 9.7 fb”' preliminary
1+2 b-Tagged Jets

—+— Data - Bkgd
—— Bkgd Uncert.

800

600

400

Events/ (20 GeV/c?)

200

I_IIIIII|III|III|III|III

L1 L L L PN TN N AN N SRNVENN N T NN N B R ARV
0 50 100 150 200 250 300 350 400
Dijet Mass (GeV/c?)

c(WZ+77)=3.0+ 0.9 pb

(Fit performed with MVA output
without Higgs signal )
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The TEVATRON update

o(WH+ZH) X Br(H=>bb)
=(0.19 + 0.09 (stat+syst) pb
> Wu=1.5619%72 @M,=125GeV

Tevatron Run |l Prellmlnary H—)bb LInt 10fb1

Tevatron Run || F’rellmmary H—>bb L<1OfbI @ 500 — Measured a ||_| +2Sd b
% — |Gbatiiod AR AR |§ T Bl t1sd. = Predicted
’E ..... Expected wio Higgs 1 B RS Expected if m, =125 GeV/c? (0,,x1.5)
3 10 F +  Expected if m,=125 GeV/c® %—400 T @ Expected if m, =125 Gech(cHﬂ.G) i
d [ Expected +1 s.d. e i 1
2 [ ] Expected +2 s.d. 2 300 i
s e
S I I
..... I .
............ Y
d 100 |
% 100 110 120 130 140 150 W=1.561372

O | PR RS T N TR S S N S S RN S U —0.73
90 100 110 120 130 140 150 m, (GBV/C )

GeV/c? _
. R i g (own +oz) x BUH — bb) = 0.1940.09 (stat + syst) pb
95% CL SM Higgs limit ratio @M, = 125 GeV SM expectation : 0.12-£0.01 pb

Exp: 1.4 Obs:2.9 SM Higgs @ 125 GeV
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ATLAS H->bb: analysis strategy

Search for Higgs decaying to pair of b-quarks w
» Associated production to reduce backgrounds .
The analysis is divided into three channels ‘\ .
» Two (llbb), one (lvbb) or zero (vvbb),) (I=e,M) *H
Cuts common to all channels
» Two or three jets: 1stjet pr > 45 GeV V4 0
other jets p; > 20 GeV KX
» Two b-tags: 70% efficiency per tag (mistag ~1%) "
Two lepton One lepton Zero lepton
ZH — lIbb WH — Ivbb ZH — vvbb
* No additional leptons » No additional leptons  No leptons
« Emss< 60 GeV « EMss> 25 GeV « EMss > 120 GeV
« 83 <m,;<99 GeV « 40 <MW <120 GeV « Emss trigger
» Single & di-lepton trigger « Single lepton trigger
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H->bb:

backgrounds

—@— Data 2012
B Signal

[ Multijet .
[ ] Diboson

Signal: WH/ZH Pythia8

Z+ b/c/light-jets Alpgen/Sherpa

Background shapes from
simulation and normalised
using data (flavour & signal fit)

Multi-jet bkg determined by
data-driven techniques
WZ(Z—bb) & ZZ(Z—bb)
resonant bkg normalisation and
shape from simulation

" ATLAS Prefiminary

> = - T T T T T T T T T T T LI T T T T T T T T T T T T T T T T T T T T T T
S emf Y mmsignal | E 1600~ ATLAS Preliminary 2opmave E 1o~ ATLAS Preliminary oz
=] g fl.m:u.nrb ' NE=aTeV %D[.:_unim g ps 14005_ J'Ldf:r:mﬁ,-'_q;=smv = iern _f = 120:_ f!.dl:la.oﬂ,", JE =8 Tov B =
@ 0F  2Lepions, 2 Tags, >=2 Jots I:Iﬁlm. T3 aof. 7 Loeton 2 Tags, 2.sots, >0 %{L 3 3 F  o0Lepton, 2 Tags, 2J0ts, E; > 120 GeV %g‘“ .
P o 2lepton =i 1§ 1lepton Six 3 & F Z Olepton S 1
g = e epton =wx = 4 Wf 7, '€Pton === -
300~ . - 800 — L Z«a . =y 2+ .
E = = I Zsb — m_ I 24 =
20 E = EO(I: = E E
= = 400F e = ; =
100~ — sooF E sof b 3
g g o IR e
§ s . 43307 s BEN Lo+
a 1.+. R o _‘_,¢-_-¢-++-¢—+_‘_+ _+_-*- E 1+ - *ﬂ:ﬁrﬁ—H——ah_’_:i--ﬁz_‘__‘_M a8 i _+_+_‘+‘_+_-+-.’.| 41 i T

**7750 100 150 200 250  °*5p 100 150 200 250 0 50 100 150 200 250
. m [GeV] Mg [GeV] m,; [GeV]
Z+jets / Z+jets/ /
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->bb: example flavour fit

x10°
% °“F aTLAS Preliminary ' :'%}mz = 3 2°°F" "aTLAS Preliminary ' 3 Dmazoe’ -
O C f " 1 Muljet ] < - 4 ] Mukjet ]
o 250 L di=13.0 ", NS =8 TeV == Diboson — o - fam-as.om , & =8 TeV ] Dibosan ]
gy C [ E T 20000— i -
P = 1Lepton, Pro-Tag, 2 Jets, pif >0 =" 3 P —  17Lepton, 1 Tag, 2Jets, p'>0 = .
= 200— ] Wl - = - = st .
2 - Pre b—tag = ] 2 15000~ , = =
w = Tz« = - o P iz -
1501— = Z+c — C e Eﬁ .
- b - 10000 — » # =
100 - - W= — .
= . = — ]
: ] 5{}09_— g— —]
s0— - c E ]
s st (1 w4l enriched ] g I W+c enrlched s
] 1W—HHH+H=W 15—%—*“‘*"%**_'—* R
E 3 o.sE ) . . __
5E : : : ; = 50 100 150 200 250
**7 50 100 150 200 250 (Gov]
m_ [GeV] Me
& 1apof- e rremnnmany e E 1600~ ATLAS Preliminary ooz ]
= c f:.m=rs.om-f,\r§=srev %m 3 S 1aof [Latsonm’ E=oTev =
T 1zo0— 7 = 2 = g =L s
g = 7 Lepion, Z Tags, sJei'f,I-pr:v:Il t %ﬁi‘d ] @ 1200 1 Lepton, 2 Tags, 2 Jets, pf >0 %{m’ =
1000 e £ - -
L% B Je EE: ] L% 1000~ 2 b-tags [ Kard =
N3 == = 800l o %% =
800 — = J
E - 600 -
e o 400 =
200— —_ 200 =
g 2 E g E
S st |:l tt enrlched . S b :
8 ik +1_T+T++f+#++++.¢+++q .- e i s ooy LD
0.5t ' . St
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H->bb: systematic uncertainties

Uncertainty [%2] | Olepton | 1lepton | 2 leptons
Main experimental uncertainties b-tagging 6.5 6.0 6.9
c-tagging 7.3 6.4 3.6
b-tagging and jet energy dominate light tagging 2.1 22 2.8
Jet/Pile-up/ET"* 20 7.0 54
> Jets: components (7 JES, 1 p;Rec0, resol.) Lepton 0.0 21 1.8
> E{™ss — scale and resolution Top modelling 27 4.1 05
] ] o ] W modelling 1.8 54 0.0
» bTagging — light, c & 6 p efficiency bins Z modelling 2.8 0.1 4.7
. Diboson 0.8 0.3 0.5
» Top, W, Z background modelling Multijet 0.6 26 0.0
> Lepton/ Multijet / diboson / Luminosity Luminosity 3.6 3.6 3.6
o Statistical 8.3 3.6 6.6
» MC statistics Total 25 15 14

Main theoretical uncertainties Background systematics (after cuts)

: Uncertainty [%] Olepton | 1lepton | 2 leptons
+ y p p P
» W/Z+jetm,, and V pT s =
» BR(H—bb) @ mH=125 GeV btagging 89 90 | 88 8.6
: : : Jet/Pile-up/E™miss 19 25 6.7 42
» Signal cross-sections include pT-dependent |, T 00 00 | 21 18
electroweak correction factors H — bb BR 33 33 | 33 3.3
. . . VH pr-dependence | 5.3 | 8.1 7.6 5.0
» Single top/top normalisation VH theory PDF 35| 35 | 35 35
VH theory scale 1.6 04 0.4 1.6

+ +

> Wie, Z+c Statistical 49 | 18 4.1 2.6
Luminosity 36 | 36 3.6 3.6
Total 24 | 34 16 13

Signal systematics (after cuts)
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->bb: m _ distribution (1 lepton)

E [T | A-I,_ILAISI IFJrleil;nlrl]lalry T TT I LI LI T 1T I Ii'al-ll TT TT |E E 500 :l I|A|T-ILHSI IFJrIGiiHirlllarl.yl LI LI I LI LI I I‘ZL-II T T |:
WH B _ ]
= 500: f Lat=13.0 15", (5 =8 Tev Multijet . o C [ Lat=13.0", (s=8TeV -::]-Iﬂijet ]
@ - 1 Lepton 2 Jets, pif <50 GeV -:}’: . E " 7Lepton 2 Jets, 50 < p¥ < 100 GeV -2’: ]
S 400 —w 1 5 400} w -
YF z 1@ F =]
300 PRt 3001~ oboson
- -Dala2012 - 4-Data2012 |
2001~ — 200 -
100 . - E
- . 100 bt
0% g |

20 40 60 80 100 120 140 160 180 200 220 24( 20 40 60 80 100 120 140 160 180 200 220 240
W< Mys [GEV] m; [GeV]

pr" <90 GeV 50 < p;¥ < 100 GeV
> ETATLAS Preliminary | mam . B E ATLAS Preliminary 0 mam ] B E'hm#Preﬂmmary T ' g
g ﬁz_ Lat=130 0", {8 =8 Tov -::q.c E g ?U;_ J-Lms.am", 6= Tov -:"lqn E g 455__[ at=13.0 1, {5=8Tev =w_1|“- _§
E 1605— 1 Lapton 2 Jats. 100 <p! <150 GaV -2 _ r:] 603— 1 Lepion 2 Jets, 160 < pl¥ < 200 Gev -"‘:: _f % 405— Lopton 2 sets, ¥ > 200 Gav -: 3
F w : s w 3 3sg w 3
@ 140E % = - g soe L & 30E 3
120 @ ; %i Diboson  — E 5 3
100E- ,”;f%+ ; A0 R E
80f- | 30F- 20E 3
6o 20E- e 3
40 E 10:— =
20F- 10F- E 3
0750 20 60 80 100 120 140 160 180 200 220 2 =

20 40 60
Mg [GEV m [Gev] m [GeV]

100 < p;* < 100 GeV 150 < p{"¥ < 200 GeV pV> 200 GeV
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H->bb: Diboson production

WZ & ZZ production with Z—bb similar signature, but 5 times larger cross-section
Perform a separate fit to search for it and to validate the analysis procedure

> Profile likelihood fit performed (with full systematics)

> All backgrounds (except diboson) subtracted

> Uses full pt¥-¢ range, done individually for each channel & year (see backup)
Clear excess is observed in data at expected mass (all lepton channels combined)
Results: o/ogy =HMp= 1.09 £ 0.20 (stat) £ 0.22 (syst). The significance is 4.00

Events/10 GeV

400

300

200

100

i ATLAS Preliminary Bwzizz
L di=13.0 6", (s -
J Mg [GeVl  mwh 125Gev

fr_ di=4.7 6", (s =7 TeV 7H 125GeV

0,1,2 lepton
-o- Data - Bkgd

II_*I_'IIII|IIII|IIII|I
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H->bb: Expected and observed events

0-lepton, 2 jet | O-lepton, 3 jet 1-lepton 2-lepton
Bin E™ [GeV] p¥[GeV] P[GeV]
120-160[160-200[>200|120-160[160-200[>200| 0-50|50-100{100-150/150-200[> 200 0-50[50-100{100-150150-200{>200
{ ZH 29 2.1 26 0.8 0.8 1.1l 03] 04 0.1 00 00| 47| 6.8 4.0 1.5 14
WH 0.8 04| 04 0.2 02| 02| 10.6] 12.9 75 3.6 3.6 0.0 0.0 0.0 0.0/ 0.0 |
Top 89 25| 8 92 25| 10| 1440] 2276] 11200 147 43| 230 310 84 3l 0
W + c,light 30 100 5 9 3] 2| 580 585 209 3 17| 0 0 0 of 0
W+b 35 13 13 8 3| 2| 770, 778] 288 7711 64| O 0 0 of o
Z + ¢ light 35 14| 14 8 5| 8 17 17 4 1| 0| 201 230 9] 12| 15
Z+b 144 51| 43 41 22| 16| 50/ 63 13, 5 1/1010] 1180/ 469 75| 51
| Diboson 23 11] 10 4 4 3 53 59 23 130 7] 370 39 16 6| 4
Multijet 3 1 1 1 1| 0 80 522 68 14 3] 12 3 0 of 0
Total Bkg. 361 127] 98] 164 63| 42| 3810 4310 1730  297| 138[1500| 1770 665 07 72 |
+29 +11/+12] +13 +8 +5/+150] +86| +90/ +27 +14/+90] +110] +47 +12/+12

Dm0 D1 90 155 65 323820 4011607 297 T3]1ams] 1773 657 100 69
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H->bb: Expected and

observed events

E 6 L | T T T T | T T T T | T T T T T T T T | ]
..gm  ATLAS Preliminary Vs =7 TeV, det a7’
§ ST U S o [0
E T [Cd=1o VH(bb), combined ]
= 4 -2 -
—i B ]
O B ]
= 3 —
Y} B ]
o i .

e ]
0 : | 1 1 | | | 1 1 | 1 | 1 1 | 1 | 1 1 | 1 | :
110 115 120 125 130
m,, [GeV]

* Observed (expected) limit at m, =125 GeV

» 1.8 (1.9) x SM prediction

» ology =M =-0.4 1 0.7(stat.) £ 0.8(syst.)
* Observed (expected) p, value: 0.64 (0.15)

* Exclusion at m, ~ 110 GeV

More than doubled the analysis sensitivity =

LATLAS Preliminary VH (bb)
: [E):lf- J':. dimd.7 65", 5u7 'relr;fl. di=13.0 ft', {5=8 TeV
0
C '--‘-—-.__
o e Oc
_._._.-._._._._._._._._.-._._._._.-._._._._.:-.:-':;:-.:...-v:'.:'.l'.'_'.r_ ........ "IG
107 -
Lo | R R . [
110 115 120 125 130
my, [GeV]
z 12 T T T ]
B - ATLAS _ 4
B ol —e— Observed(cLs) VE=7TeV. f Ldt = 4.6-4.7 1"
E - ------- Expected (CLs) VH(ob), combined 1
E - =10 -
= 8- [ zx2 ]
- L ]
U -
32 B
& T
Q0

o 15 120 125 130
Previous publication ., gey;
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ATLAS: update on combination

Higgs Boson | Subsequent L dr
S Deciy Sub-Channels {Ib_ll
2011 s =7 TeV

H — Z7™ 4¢ {de, 2e2u, 2u2e, 4u} 4.8
H — yy - 10 categories { p1 ® 17, ® conversion} & {2-jet} 4.8
TlepTlep {eu} @ {O-jet} @ {££} ® {1-jet, 2-jet, boosted, VH} 4.7

TicnThid {e, u} ® {O-jet, 1-jet, boosted, 2-jet} 4.7

il Th;;w {boosted, 2-jet) 4.7
Z — vy ET"™ € {120 — 160, 160 — 200, =z 200 GeV} @ {2-jet, 3-jet} 4.6

VH — Vbb W — €v p;? € {< 50,50 — 100, 100 — 150, 150 — 200, > 200 GeV} 4.7
Z — p% € {< 50,50 — 100,100 — 150, 150 — 200, = 200 GeV} B4

2012 /s =8 TeV

H — z7Z® 4¢ (4e,2e2u, 2u2e, 41} 5.8
H — — 10 categories {p1 ® 7, ® conversion} & {2-jet} >2.9
H— Ww evuy {eu., pe} ® {0-jet, 1-jet} 13
Tlep Tlep {0} ® {1-jet, 2-jet, boosted, VH} 13

H — ot Tlep Thad {e, u} ® {0-jet, 1-jet, boosted, 2-jet} 13
Thad Thad {boosted, 2-jet} 13

Z — vy ENS € {120 — 160, 160 — 200, > 200 GeV} ® {2-jet, 3-jet} 13

VH — Vbb W — v p}"v € {< 50,50 — 100, 100 — 150, 150 — 200, = 200 GeV} 13
7 —S.8F p% e {< 50,50 — 100,100 — 150, 150 — 200, = 200 GeV} |
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Channels entering HCP combination

Best-fit Higgs mass my,:

126.0 £ 0.4 (stat) £ 0.4 (syst) GeV

Best-fit signal strength:
M= 1.3 Sa8

Couplings measurement
not updated for HCP:
uncertainies of 20-30%

| | | | |
ATLAS Preliminary
W,ZH — bb

=126 GeV

Vs =7 TeV: JLdt=4.? b Py

Vs =8TeV: |Ldt=131"

H- 1t
1. TTVJLdt 46"
\s = 8 TeV: J-Ldt 13fb

H—>WW — viv

Ve =8TeV: |Ldt=131"

H— vy
\s ?TVJ:LCII 48"
\s= 8TeV|Ldt 591"

H— 27 —>4I

Vs =7TeV: [Ldt=48m"
Vs=8TeV: |Ldt=58f"

Combined n=13+03
Ys=7TeV: |Ldt=46-48 "
Ys=8TeV: |Lat=58-13 1"

-~

0 +1
Signal strength (1)

E. Richter-Was 5 December 2012
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Next topics

» 12.12 - Higgs (part 1)

» 19.12 - SUSY

» 9.1 - other searches for New Physics
» 16.1 - B-physics programme

» 23.1 - heavy ion programme

E. Richter-Was 5 December 2012 59
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