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‘ CDF Run Il Detector

From Run [:
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eTwo “well-detected” electron/muons,each with
E, (P)> 20 GeV.

*Missing E, > 25 GeV &K Z1t,WZ,Z2Z

*A®(missing E,, closest lepton or jet) > 20° for
missing E, < 50 GeV

‘Reject 76<M,<106 & missing E; / ZE; <3
DY

*No jets with E; > 15 GeV and |n| < 2.5 < top
dilepton

*Opposite lepton charge signs, both lepton
isolated Fake lepton background: W+jets

eVeto cosmics using timing information and
track information.

eVeto u from jets (mostly b) using calorimeter-
Iso and track-Iso
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4 W
Starting point: WW cross section >,5L<
q W

Central e: |n|<1.2
Et>20-25 GeV

EM cluster + Drift chamber
track,Pt>10 GeV

Plug e: 1.2<[n|<2.0-2.8

EM cluster (+ Silicon track)

Loose p:

High Pt isolated track pointing
to a gap in the u- coverage
Inl<1.2

MIP requirements.
Tight p :
pointing to a u -stub |n|<1.



Starting point: WW cross section

~200 pb' | II: ee, ey, YM
WW 11.3+1.3

DY 1.82+0.4
WZ+Z77 0.76 +0.06
Wy 1.05+0.19
Fakes 1.08+0.49
Bkg 4.77+0.70
WW+Bkg | 16.1+£1.6
Data 17
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CDF: WW Beyond SM
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‘ gg~>H->WW' Event Selection

e Kinematic selection from the WW cross section analysis
e ADITIONAL CUTS to separate WW SM production from H—>WW
e Dilepton invariant mass M, < 2M,
e Use a binned maximum likelihood method on the A®, distribution of
selected events
e Extract the 95% CL 0"BR(gg>h0>WW) limit.  endenc,, )

collj .
5 2 ”’”eanty 3
% - My = 160 GeV
“:;1'53‘ — A= WW I_(spin -1, leftthanded)
21,61 W |
v ot 77 +WZ + DY @
14 + it + fakes ho
1.2
N - r
0.8 \/
0.6F €
U.4;— V&J/izl/z, right-handed)
0.2
ok in the rest frame of the higgs boson

0 20 40 60 80 100120 140 160 180
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‘ Signal and Background Expectations

SM M., (GeV) 180
M, cut (GeV) 80.0 CDF Run Il Preliminary, L, ~ 200 pb!
ttbar 0.02 + 0.01 S —am
2z 0.06 + 0.01 S S i = 1 ee
WZ 0.18+002 | %% ["E
DY 11 0.03 £ 0.01 3:: B
DY pu 0.43 +0.19 o5k
DY ee 0.87 +0.44 oF
fakes 0.81+0.25 1.5§_
WW 6.49 + 0.76 ’: —
total bg 8.90 + 0.98 055 —
HWW 0.17 £ 0.02 n::ﬁ_r 15 2 25 3
data 38 Pu
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Limit on 0-BR(gg=>H>WW’) as a

function of Higgs Mass at v§ = 1.96 TeV

CDF Run II Preliminary, L., = 200 pb-

SM Higgs Mass (GeV) 140 150 160 170 180
a(gg=>hO) (pb) 0.45 0.36 0.30 0.25 0.21
BR (H > WW) 0.48 0.68 0.90 0.97 0.94
Integrated Luminosity (pb-') 184 + 11
Total Acceptance (%) 0.124+£0.012 | 0.228+0.023 | 0.402+0.040 | 0.476£0.048 | 0.449+0.045
Expected Signal (event) | 0.10£0.01 | 0.15+£0.02 | 0.22+0.03 | 0.22+0.03 | 0.17 £0.02
WW Background (event) | 3.51+041 | 3.82+£045 | 4451052 | 538+£0.63 | 6.49+0.76
—1—Other Background (event) | 0.68+0.16 | 090+0.24 | 1.34+0.35 | 1.91+047 | 240+0.55
Expected “('Sg)' A-iting | 4 4 9.8 6.0 7.4 8.0
9% CL L'r('gL) Aiting | 47 8 9.4 5.6 5.6 6.4

BR(W-Iv)? included
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Limit on 0-BR(gg=>H>WW’) as a
function of Higgs Mass at v§ = 1.96 TeV

CDF PRELIMINARY Run 2
95?7 C L upperllmlts

rJ

i
=

o(gg — H) x BR(H - WW) (pb)
L.

Future plans:

Working on optimization
Jet Veto
Lowering the Pt

of one lepton.

'—i
|
I

Standard Model
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CDF Run Il Preliminary, L, , ~ 200 pb'1 CDF Run Il Preliminary, L, , ~ 200 pb'1
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gg~>H->WW' Event Selection

*Two leptons with opposite charge:
*VVeto conversions: NSMT(trailing €)>2

*ee channel: P(e,)>12 GeV, P,(e,)>8 GeV

*eun channel: P,(e)>12 GeV, P,(1)>8GeV

eup channel: P(u,)>20 GeV, P,(u,)>10 GeV
*Missing E, >20 GeV Missing E;>0.75 ¢P,(1,)+10 GeV
*To veto dilepton resonances:

*12 GeV <m_ <80 GeV Z—ee, Y —ee

'm;M" > 20 GeV Z —>11
°/m, -M[>15 GeV Z—>upu Z,W+jets...

P,(e )+ Py(e,)+ Missing E,>100 GeV P(n ,)+ P(u ,)+ Missing E;>100
GeV
*Missing Et (scaled) > 15 GeV Missing Et (scaled) > 15 GeV
*Adpee<1.5 A, <1.5 AP, <1.5 < WW and others
«Jet Veto: < top dilepton
*No jet OR E/¢'<90 GeV OR (E/¢"'<50 GeV AND E /<30 GeV )
*No jet OR E/¢'<90 GeV OR (E/¢"'<50 GeV AND E /<30 GeV )
16NTsgptdbiR  (EJ1<60 GeV Adfandities30 GeV )




Entries/4GeV

3- E ww R g >HYWW Seevy w
tt—be*vbev | 0.06 % 0.01
WZ - ceX | 0.04+0.01
Y > ete 0.0 +0.01
" W-Hets 1.24 +0.07

| e WW Setvev | 1.17 £0.02
w P Run i Pretiminary g:vi ZIy* =1 0.0+0.1
o " gwj%ee, Z/y* —>e'e 0.1 £0.1
o QCD 0.0 + 0.5
h: Total 2.7+04
DATA 2

0 20 4 60 80 100 120 140 160 180 200

m_, (GeV)
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Entries/0.2

103__. B Z—pp —
F @ Zow DG Run Il Preliminary

B SH>WW* >

| [ acD

2 B W-+let— ux gg e!”lvv
E| B WZ— eux

- | O tt—en

E Higgs (160 GeV)

tto>befvbutv 0.13 £0.01
W7 — et p*+X 0.11 +£0.01
Wjets 0.34+£0.02
_ WW — efvutv | 2.51 £0.05
 OHE " |55 Runii Preliminary Z/y* >ttt 0.0+0.1

| | @ acb

8 | Zhy* > utp- 0.0+ 0.5
5

E| B WZ—-eux
L | O tt—ep

- gfgiﬁﬁﬂﬁe") QCD OO i 02
Total 3.1+0.3
DATA 2
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Entries/2 GeV

Entries/0.1

102L

|||I'I'I'I'| TTIT

10° E D@ Run |l Preliminary

S @ERPYTHIA H-

o DATA
EPYTHIA, Z—pp 15
CPYTHIA, Z—11 15-0a
CPYTHIA, WW—ppuyy
CIPYTHIA, tt— buybpy

150

m,, [GeV]

vy

200

o DATA

OFYTHIA, Z—up 15-e
DPYTHIA, Z—11 15

O PYTHIA, WW—ppuvy
CIPYTHIA, tt— buybuy

@ PYTHIA H= WWoppyy

D@ Run Il Preliminary

gg2>H>WW S uuvy

tt—>buvbuv 0.03 £0.003
QCD WHjets 0.02 £0.02
WW - uvuv | 1.28+£0.03
Z/y* >t 0.+0.
Z/y* — uu- 3.9£0.6
Total 53+0.6
DATA 5
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CONCLUSIONS

o COF Run Il Preliminary
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‘ BACKUP SLIDES
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Signal acceptance

My | MyCut| ee (%) |ew (%) | w (%) | eerepryp (%)
(GeV)

140 i 55.0 | 0.030£0.001 | 0.060£0.001 | 0.034+0.001 0.12410.002

150 : 57.5 | 0.05520.002 | 0.110x£0.002 | 0.063x0.002 0.228%0.003

160 : 62.5 | 0.09320.002 | 0.196+£0.003 | 0.113+0.002 0.402+0.004

170 : 70.0 | 0.115£0.003 | 0.230+£0.004 | 0.131+0.003 0.476+0.005

180 : 80.0 | 0.110£0.003 | 0.219+£0.003 | 0.119+0.002 0.449+0.005

’E i

TABLE V: Signal efficiencies with statistical error after all cuts for the ee, e, and pp channel for different Higgs masses mpy.

mu [GeV] 100 120 140 160 180 200

ee 0.023 = 0.002 0.077 £ 0.003 0.104 £ 0.003 0.155 £ 0.004 0.151 £ 0.004 (.118 +0.003
efl 0.014 £ 0.001 0.059 = 0.002 0.094 £ 0.003 0.131 £ 0.004 0.137 £ 0.004 0.130 £0.004
JLfL (.045 =+ 0.002 0.110 = 0.003 (.150 = 0.004 (.216 = 0.005 0.179 = 0.005 0.151 =0.004

10=-1/7 SCPLCIIIDCI ouddlld LUdUICld



CDF Run Il Preliminary, L;,, ~ 200 pb'1 CDF Run Il Preliminary, L, , = 200 pl::'1
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‘M Higgs Mass (GeV)

140 150 160 170 180
a(gg—=>hO) (pb) 0.45 0.36 0.30 0.25 0.21
BR(H > WW) 0.48 0.68 0.90 0.97 0.94
Expected Signal (event) 0.10+£0.01 | 0.15+£0.02 | 0.22+0.03 | 0.22+0.03 OJ;;
6.49 +
WW Background (event) | 3.51£041 | 3.82+£045 | 445+0.52 | 5.38 £ 0.63 0.76
240
Other Background (event) | 0.68+£0.16 | 090024 | 1.34+£0.35 | 1.91 £0.47 0.55
9% CL L”E:)'L)' Aiting | 47 g 9.4 5.6 5.6 6.4

TABLE VI Upper limits on the cross section times branching ratio for ¢ x BR(H — WW) from the ee, ep, 12 final state and
the combination of all three channels for different Higgs masses my.

i [GeV] 100 120 140 160 180 200
ee: limit o x BR(H — WW) [pb] 102.2 29.7 21.8 14.8 15.2 19.2
ege: limit o x BR(H — WW) [ph] 90.0 210 13.1 9.6 9.2 9.6
ppi: limit o x BR(H — WW) [pb] 86.4 35.2 25.8 179 21.6 2.7
all: limit o x BR(H— WW)pb] 40.1 120 8.2 5.1 5.8 6.6

16-17 September

Susana Cabrera




