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Higgs Research:Vhy!?

Higgs is the cornerstone of the Standard Model

Higgs is everywhere: field permeates the vacuum

Higgs is unique: scalar, couples to everything, m=125
GeV?

Higgs can be doorway to new physics! Discovered
but not well measured.
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Motivation:

- H = WW* coupling fundamental
to electroweak symmetry breaking
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- large reconstructable cross-section
across wide ranges of masses

| IIIIH]
Ll lllllll

o)
=1
c
S
5
&
w
7p)
O
—
@)
@
0
o
+—
&)
-
-
w
c
§
c

—h
Q
w
l”l
llll

| | | |

paad o e o Lo Mo e o e Lo Lo laaas
100 110 120 130 140 150 160 170

' R
180 190 200
m,, [GeV/c?]

Challenge:

- neutrinos, unlike H—=Yyy and H—=ZZ—4l

- numerous backgrounds: top, WW,W+jets, Z, DiBoson

- involves understanding all nearly important objects used
at ATLAS (leptons, Missing Energy, Jets, Bets)
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HoWWH# VIV Strategy &

|. Look for 2 OS leptons + missing energy

- focus on diff. flavor (el) channel - 80% of sensitivity

2. Use Higgs properties (spin, resonance) to isolate
signal

3. Fit transverse mass (Leptons, MET) for rate
measurement
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N,ets after requmng 2

&

OS leptons + Missing Energy:

ATLAS CON | 0113 030
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Higgs signal too small to be seen: ~ 300 events. \ q
Similar in shape to WW Njets not discussed here!

Separate Analysis into 0,1,2 Jet Bins
- 0 jet cut greatly reduces ‘jetty’ top background

5

Thursday, November 7, 13



SM WWV Background
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SM WWV is Different Than H=>WW?* in 2 Ways:

|. Lepton correlations induced by Higgs spin

ATLAS-CONF-2013-030
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Background Subtracted
Plot (after fit)

ATLAS-CONF-2013-030
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Normalzation and shape
consistent w/ H=125 GeV (3.80)

Results: 7 TeV+8 TeV @

Interpret Results as a

Measurement of Y (H—=WW%)

U = OxBR(measured)/0xBR(SM Higgs)

u=10l+03l

large stat error,

+ 0.21 (stat) theor)' error

+ 0.19 (theory)
+ 0.12 (exp.)
+ 0.04 (lumi)

compared to:

H—ZZ—41=> 15104
H-yy => 1.6 0.3
HoTT => 0.8x0.7

ATLAS-CONF-2013-034
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-034/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-034/

Conclusions &

One of best channels to measure the Higgs
production rate and properties.

7 TeV + 8 TeV measurement consistent with the
Standard Model. more in public note here

Error of 30% is still very big: expect some

improvements soon but eagerly await stats from |4
TeV runin 2014.

Exciting time for Higgs Physics!
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http://cds.cern.ch/record/1527126/files/ATLAS-CONF-2013-030.pdf
http://cds.cern.ch/record/1527126/files/ATLAS-CONF-2013-030.pdf

BONUS: Summary of Errors

Category Source Uncertainty, up (%) Uncertainty, down (%)
Statistical Observed data +21 =21
Theoretical Signal yield (o - B) +12 -9
Theoretical WW normalisation +12 -12
Experimental  Objects and DY estimation +9 -8
Theoretical Signal acceptance +9 -7
Experimental MC statistics +7 -7
Experimental W+ jets fake factor +5 -5
Theoretical Backgrounds, excluding WW +5 -4
Luminosity Integrated luminosity +4 -4
Total +32 -29
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