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T'he Tevatron L

e Shut-do downin September 2011
® ppicollider W|th 1,96 TeV c.o:mi. energy
® Peak Luminosity 4x107* cm“s:
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s The devatron:

e Both detectors operated at >90%
EfficiENCy 3

— Each recorded over 10.fbi* of data

Solenoid

AR Tracker



ik iggs boson Production

at the 1evatron

(PP — H+X) (pb)
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Ec central (plug) photons with NN (cuts)
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*8 Simulated Higgs boson
“mass resolution of 3 GeV Humlaas
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DIEPIOLOINTIESSHSHIRE] .
discriminant

e Estimate background by
100 120 140 160 180 200 220 240 fitting to data

3,

Entries / 2 GeV/c?
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CDF Run Il Preliminary b Remove 12 GeV maSS
window around each mass
hypothesis for fit
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s 1 sme egion confidence limit at 125

ol GeV: 12.2 (10.8) x SM o
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D@ preliminary, 9.7 fb”
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I—— — Identified using NN and
- selection cuts
— Use central preshower

SRR wes os o7 as o detector to verify vertex
® Drell-Yan, V-jet/jet-jet

and direct yy backgrounds

— Simulate Drell-Yan

— Data driven method for

other backgrounds M, (GeV)
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5’trained Lo Identiiy signal-

D@ preliminary, 9.7 fb"
+Data
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e Observed (expected) confidence limit is 12.9
(8.2) x SM o at 125 GeV
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ol processes: WH|
% BEand GF

o = = ¥, LA
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M(lepton )[G eVic?]

= Fmal States T +e/|1 or e+|l, |[FE e —
+1" or more jet =
e Major backgrounds: jet - T,

/1T, tt : 17 L
8.3 fb~l [EEC SN

M(e,p)[GeVic?]
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CDE H—77 +dJets -

se Sugoort \actor zcnins (SVI) te) tejois
SEIE juvity (@ne SVM per bkad. per channel)

-

-;erved (Expected) cross section limit is

By (14.8) times SM at 125 GeV

4 J L dt = 8.3fb"
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Number of Events

S

ltt case
CDF RUN [l PRELIMINARY @ 6.2 fb 1
) Do sttt Z]

130 140 150
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DEH-—37+ Ieptonis

lolarfan)t gl sl
search
— VH—# TT is main signal
e Large Drell-Yan background
suppressed using SVM

e Exclude cross section 26.5 x
SM prediction (exp. 23.3) at
125 GeV

6.2 fb1
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W4jets
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DO prr+ jetss
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) 400 500

e Use reconstructed Higgs %
p-as final variable s

e Observed limit is 13.1 x g
SM 0 (17.6 expected) e
7.0 fb1
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150

Higgs Mass (GeV/c”)

e Observed limit is 17.6 times SM Higgs cross
section at 125 GeV (12.36 expected)



EDI(V/aq)H-—>qqbb

CDF Run Il Preliminary, 9.45fb™ - All Hadronic Higgs Search
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WERZIE and VBENN'S

JOBsEVed| (expected) cross section limit is
B OT0/(11.0) x SM

Limits for SS+SJ Channel (9.45fb'1)
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Summary. of Results

Cnarnnel ~ | Limit at 115 Ge Cimit at 125 ' GeV' | Data Analysed
| Obs. =40 Obs. Exp.
CDF 'r_,yy- 5‘:-" w06 122 [108 [10.0fb"
DY rJ—,\ r =179 0.7 12.¢ 8.2 9.7 fb"
= €:JF .:%_‘f["[ﬂets 12.2 12.6 ‘|« e 14.8 8.3 fb™

] e

_E___:IIBF H_~—>TT+II o l7-3 176:5= |23.3~ 6121
DY H-TT Zirs =143 - [15.7 - [12.8 - [4.3=7.3
D@ UTT ByE47 1131~ [17.61 _|7:090¢

CDF ttH—ttbb 14.5 10.1 17.6 12.4 9.5 fb™
CDF VH—qgbb |7.2 8.3 9.0 11.0 9.5 fb™
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ljgg esults
v\/v\/v\/~_r:c__l__; I.gov/physics/new/hdg/Results.html

DY rlie] 95 Results:

i S vvv -d() fnal.gov/Run2Physics/WWW(/results/higgs.htm

f’*l'evatron New Phenomena & Higgs Working
Group

— http://tevnphwg.fnal.gov/
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Photon ID

e CDF NN inputs MN inputs

31

BT

-E_JE. / — Trackip“sum
— Calo isolatio

= Tratkgr//lﬁatlon # CPS clusters
I — Shpwer profile X* — S deposit width
o Trained on y & j MC in both cases

e Certified on Z—¢/4j events

— Calo Isolation




— -‘.':'3 T—>TTTCTIC TV

f’f =e CDEF: suite of BDTs
— Divided by # tracks
— And by visible P_

e D@: one NN for
each T type —
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bojet ID e

Ve OndgeErMieEtmeErtnanigntjers
® Several parameters
Indicate heavy jet:

— Secondary vertex

— Impact parameter
— Soft lepton

e CDF and D@ input these
variables into MVA



H — v v signal at m = 115 GeV/c?
[ Signal scaled to expected limit (12.9 x SM)

Signal scaled to observed limit (15.6 x SM)
—e—— Data

[ Background Model

CDF Preliminary (10 fb™)
CC Category

e H-\W mass peak scaled by cross-section
limit: CDF sensitive to excess this size

35



‘CDF VH-Sqqbb:_

MJ Background

...............................................

DATA-QCD

-100

...........................

.....................

Define control
regions to estimate

P ~100" bg

2 tag data

with I-,l it

t MJ in 2 tag channel ~ scaled
version of 1 tag channel

1 tag shape

umss,r;mus}' MJ in signal region |

qq (Gevic?)
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e Nodes represent e Cuts increase purity
e Neuron weights altered weight difficult-to-

to give output = target identify events higher
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Stpport:Vector Machime ==

vents are vectors in
multi-dimensional
hyperplane

e Define a separating plane
using minimal set of
vectors (support vectors)

e Move plane to maximise
margin between plane
and support vectors

y=-1

X, X,, X,, X, — support vectors
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