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@ Major changes in the newest data release:
@ 4.8fb~! — 5.3fb~! (periods 24, 25 included)
@ Include all x x5 GeV mass bins between my = 110, 200,
instead of just my = 145, 155,165,175 GeV
@ Relaxed cut on central LBE to increase acceptance
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Event Counts

Signal Region
Control Region

Signal Region Event Counts

Process WH (NoZPeak Region) | ZH (InZPeak Region)
WZ 7.01+£0.965yst(+18%) | 9.01+1.745y:(+18%)
7z 1.49+0.205yst(+16%) | 4.4140.68syst(+13%)
Zy 2.56+£0.45yst(+25%) | 3.11+0.54syst(+24%)

Fakes (WW, Z +Jets)

tt

3.2240.97yst(+41%)
0.18::0.075y5(N.C.)

7.7442.326ys1(+26%)
0.03+0.01¢yst(N.C.)

WH165 Signal
ZH165 Signal
Background Stack
data(4.8 fb—1)

0.58+0.08syst(+16%)
0.18+0.02ys:(+20%)
14.5+1.585y51(+21%)
14 (+2 events, 17%)

0.02+0.004y5t(~)
0.58:0.085yst(+14%)
24.3+2.965ys:(+20%)
33 (+7 events, 27%)

Table: Background and Signal Counts for the WH and ZH Trilepton
Analyses in 5.2fb~ 1. Note that tt does not have b-matching here, so
is not comparable.
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Event Counts

Signal Region
Control Region

Control Region Event Counts

Process

WH (NoZPeak Region)

ZH (InZPeak Region)

wz
7z
Zy
Fakes (WW, Z +Jets)

0.77£0.115y5(+18%)
0.72+0.10syst(+16%)
19.443.444y(+27%)
7.58+2.275yst(+34%)

32.016.19yst(+16%)
3.55:0.554yst(+15%)
5.56+1.20syst(+15%)
9.43+2.83yst(+31%)

tt 0.0140.0025y5t(N.C.) 0 (N.C)
WH165 Signal 0.0240.003yst(~) 0.06%0.015y5(~)
ZH165 Signal 0.0140.002ys1(~) 0.0640.008yst(~)

Background Stack

28.5+4.12y5(+28%)

50.5+7.81sys:(+18%)

data(4.8 fb—1)

31 (+10 events,48%)

49 (44 events,9%)

Table: Background and Signal Counts for the WH and ZH Trilepton
Analyses in 5.3fb~ 1. Note that tt does not have b-matching here, so

is not comparable.
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Neural Net

WH: Neural Net at my = 165 GeV
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Neural Net

Neural Net at my = 165 GeV

CDF Run Il [r=s2m*
10[ ZH Signal (Z Peak): M, = 165 GeV/c’ I

-

| | | | L
-08 -06 -04 -02 0 02 04 06 08 1
NN Output

CDF Run Il [r=s2m*

£ zH Signal (Z Peak): M, = 165 GeV/c’

02 04 06 08 1
NN Output
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Neural Net

WH Control: 10.0 < Er < 20.0 NN at my = 165 GeV

CDF Run Il [r=s2m* CDF Run Il [r=s2m*
F WH Control (low £,,Z removed): M, = 165 GeVic® Urotal 102 | WH Control (low £,z removed): M, = 165 Gevic? Urotal
1o = =
e 10 Zgamma
wj == wj
e o may e
S i
s ZZin10

-

| 1 1 1 1
0 02 04 06 08 1
NN Output

06 08 1
NN Output
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Neural Net

ZH Control: NJet=0 NN at my = 165 GeV

CDF Run Il [r=s2m* CDF Run Il [r=s2m*
16F ZH Control (NJet=0, Z Peak): M, = 165 GeVic® ol 107 | 2H Control (NJet=0, Z Peak): M, = 165 Gevic’ ol
£ 2z 2z
£ Zgamma Zgamma
14 W i
£ Wz Wz
E —wHx10 —WHx10
12 —zHx10 “znx10
E ~Daa ~Daa
100
I 1 1 1 1
04 06 08 1 02 04 06 08 1
NN Output NN Output
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WH Analysis
Limits ZH Analysis
Combined Trilepton Analysis

WH Analysis

95% C.L /oy,

CDF Run Il Preliminary
----- WH Trilep v17 Exp.

--- HWW Trilep v16
[ WH Trilep vi7+ 1o
[ ] WH Trilep vi7+ 20
| —— WH Trilep v17 Obs.
i —— HWW Trilep v16

—

Standard Model
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WH Analysis

Limits
rilepton Analysis

WH Analysis
Limits 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155
+29 o 171 | 965 | 643 | 434 | 329 | 274 | 243 | 212 | 195 | 173
19 e 121 | 69.4 | 45.8 | 31.0 | 234 | 195 | 17.1 | 151 | 13.9 | 12.4
Mediany ; ou 85.2 | 49.1 | 325 | 21.8 | 165 | 13.7 | 12.0 | 10.6 | 9.73 | 8.77
2% o 62.3 | 35.6 | 23.7 | 16.0 | 12.0 | 9.96 | 8.69 | 7.62 | 7.14 | 6.56
2% 49.2 | 279 | 184 | 125 | 947 | 7.70 | 6.80 | 5.96 | 5.64 | 5.29
Observed/ | 83.4 | 483 | 35.2 | 25.2 | 18.2 | 154 | 136 | 12.2 | 11.0 | 9.62
Limits 160 | 165 | 170 | 175 | 180 | 185 | 190 | 195 | 200
2 s 157 | 16.0 | 17.7 | 20.6 | 239 | 295 | 35.1 | 40.7 | 47.4
1 s 112 | 11.4 | 128 | 146 | 169 | 209 | 251 | 29.3 | 33.3
Mediary; m 7.99 | 816 | 9.16 | 10.3 | 11.9 | 149 | 17.9 | 20.7 | 23.3
2% o 596 | 6.14 | 6.84 | 7.70 | 8.87 | 11.0 | 133 | 152 | 17.1
~2% e 482 | 495 | 557 | 619 | 7.15 | 881 | 10.7 | 12.2 | 137
Observed/ | 887 | 865 | 10.1 | 120 | 142 | 16.4 | 19.7 | 25.2 | 26.8

Table: WH trilepton analysis limits for 5.3fb™2.
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WH Analysis
Limits ZH Analysis
Combined Trilepton Analysis

ZH Analysis

CDF Run Il Preliminary

----- ZH Trilep v17 Exp. L
L~ HWW Trilep v16
[ zH Trilep vi7+ 10
Y[ ] zH Trilep vi7+ 20
{ —— ZH Trilep v17 Obs.
= HWW Trilep v16

L0?

95% C.L /oy,

Standard Model
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WH Analysis
Limits ZH Analysis
Combined Trilepton Analysis

ZH Analysis
Limits 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155
+29 e 296 | 173 | 103 | 71.0 | 52.9 | 415 | 342 | 286 | 26.8 | 243
19 s 210 | 1226 | 74.0 | 50.4 | 37.0 | 29.7 | 242 | 20.4 | 188 | 17.4
Mediany ; ou 148 | 85.2 | 51.6 | 354 | 258 | 20.7 | 16.9 | 145 | 133 | 123
2% o 106 | 60.8 | 369 | 255 | 186 | 14.9 | 12.3 | 105 | 9.75 | 9.06
2% 804 | 457 | 279 | 193 | 143 | 11.3 | 965 | 833 | 7.64 | 7.15
Observed/ | 204 | 121 | 78.2 | 52.8 | 432 | 34.4 | 286 | 23.1 | 229 | 20.9
Limits 160 | 165 | 170 | 175 | 180 | 185 | 190 | 195 | 200
2 s 22.6 | 219 | 239 | 257 | 283 | 341 | 39.4 | 436 | 484
1 s 159 | 157 | 17.2 | 183 | 20.2 | 24.1 | 28.1 | 30.7 | 33.7
Mediary; m 113 | 111 | 122 | 13.0 | 143 | 17.2 | 200 | 21.9 | 23.9
2% o 838 | 833 | 904 | 9.73 | 106 | 128 | 150 | 162 | 17.9
~2% e 673 | 6.75 | 7.33 | 7.85 | 866 | 104 | 12.2 | 132 | 14.6
Observed/ | 152 | 13.9 | 18.0 | 17.8 | 21.7 | 25.3 | 328 | 332 | 357

Table: ZH trilepton analysis limits for 5.3fb~ 1.
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Limits

Combined Trilepton Analysis

CDF Run Il Preliminary )
----- HWW Trilep Exp.

- HWW Trilep v16
- I HWW Trilep + 1o
[ JHWW Trilep+ 20
i =— HWW Trilep Obs. "

2 : i —— HWW Trilep v16 :
— oSN A/ ,
© TSR
)

o

Standard Model

B T A A A M N W A AT M A AT MW
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Limits

Limits 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155
+29 o 139 | 798 [ 522 | 353 | 265 | 215 | 183 | 158 | 14.3 | 128
1o 100 | 57.8 | 37.0 | 251 | 185 | 153 | 13.0 | 11.2 | 10.2 | 9.10
Mediany 69.9 | 40.3 | 260 | 17.6 | 13.1 | 10.7 | 9.12 | 7.81 | 7.16 | 6.46
2% o 504 | 289 | 186 | 12.6 | 9.43 | 7.61 | 6.53 | 5.63 | 520 | 4.70
2% 38.6 | 22.1 | 144 | 959 | 7.16 | 5.88 | 4.97 | 436 | 3.97 | 3.67
Observed/ | 76.0 | 44.1 | 323 | 225 | 174 | 144 | 124 | 104 | 100 | 8.61
Limits 160 | 165 | 170 | 175 | 180 | 185 | 190 | 195 | 200
2 s 115 | 11.3 | 126 | 145 | 158 | 19.9 | 235 | 265 | 305
1 s 83 | 815 | 911 | 102 | 114 | 142 | 16.7 | 189 | 21.4
Mediar/ 587 | 578 | 6.45 | 7.21 | 811 | 9.98 | 11.7 | 133 | 15.0
2% o 431 | 424 | 474 | 527 | 589 | 7.33 | 860 | 9.70 | 10.8
~2% e 337 | 340 | 3.74 | 414 | 464 | 571 | 6.84 | 757 | 8.44
Observed/ | 658 | 5.99 | 7.83 | 8.62 | 10.8 | 123 | 16.1 | 18.7 | 19.5

Table: Combined trilepton analysis limits for 5.3fb™ 1.
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WZ Intro.
15! Look at a WZ Measurement

Previous Release and Intro.

@ Previous WZ Trilepton Release:

@ Previous WZ trilepton measurement done with 1.1fb™*
(CDF note 8659)

Predicted WZ: 9.75 events

Predicted Total Background: 2.65 events

Total Expected: 12.41 events

Observed: 16 events

Measured cross section: 5.0 & 0.4y picobarns

@ Proposed Region for New Measurement:
o NLep=3
o B > 20.0 GeV
@ NJet=0or NJet> 0

¢ © ¢ ¢

(4
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WZ Intro.
15! Look at a WZ Measurement

Event Count

Process NJet= 0 | All Jet Bins

zZ 3.35 6.58

Z~ 2.19 3.60

Fakes (WW, Z +Jets) 3.73 7.72
tt 0 0.21

wz 34.1 44.0
Background+Signal 43.4 62.1

data(4.8 fb—T) 39 68

Table: Background and Signal Counts for the WZ Trilepton Analyses
in 5.3fb*

17/51



15! Look at a WZ Measurement

WZ Intro.

Discriminating Variable Lists

NJet= 0 Region
A£G Lep., Br)
Dimass (W-Lep, &)
Hr (all Lep+Hr)

Br

my (all Lep+Hy)

mry (all Lep)

Inv. Mass(3" Lep, &)

Inv. Mass(1%t Lep, 2" Lep, )

AllJ
°

et Bins
NJet

B

A¢(Sum of leptons, Br)
Ap2" lepton, Br)

Hr (leptons, By, jets)

Inv. Mass(3" lepton, B, jets)
Dimass (W -Lepton, Br)

mr (all leptons, &y, jets)

my (jets)

my (leptons)

my (3" lepton, &)
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15! Look at a WZ Measurement

NJet=0: NN Score

WZ Intro.

CDF Run Il Preliminary ]'ngam‘

Wz Xsee

10[ WZ Signal (z-Peak Region): NJet=0
L 22

S Zgamma
w
C —wz
L ~Data
6—
4
2

I L L L
-08 -06 -04 -02

06 08
NN Output

M |
O
o
o
=

1

CDF Run Il Preliminary ]'ngam‘

WZ Signal (Z-Peak Region): NJet=0

Zgamma
w
—wz

~Data

| I | | | L I I L
-08 -06 -04 -02 0 02 04 06 08 1

NN Output
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All Jet Bins:

15! Look at a WZ Measurement

NN Score

CDF Run Il Preliminary rL:ﬁBﬂ)‘
16 WZ Signal (Z-Peak Region): All Jet Bins. ;‘j““

£ i

= 22
14 Zgamma

E W
12 —wz

£ <D
10

| | | 1 | !
08 06 04 02 0 02 04 06 08 1
NN Output

Intro.

CDF Run Il Preliminary

[L-sam

Wz xsec
[
22

Zgamma

WZ Signal (Z-Peak Region): All Jet Bins

0.2

04 06 08 1

NN Output
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WZ Intro.
15! Look at a WZ Measurement

Conclusions

@ Sorry, ran out of time getting the inputs into this document
@ Still need to establish a control region
@ Still working on refining the NN inputs and templates

@ Will look at making hard cut on the NN score to improve
signal to background ratio and make a measurement.
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Ordered by significance for m; = 160 GeV.

ZH Variables

NJet
Br

Lead Jet Et
AR(W-Lep, Lead Jet)
Ag¢(Leptons,By)

my (Leptons, B Jets)
Ag(Lep2.Er)

AR b/w Opp. Sign Close Lept.

Trilepton Inv. Mass

Inv. Mass(Lep3, &, Jets)
Hr (Leptons, B, Jets)

my Jets
Dimass(W-Lep,&r)

mr (W-Lep.Er)

AR Opp. Sign Far Lept.
A¢p(Z-Leptons,W -Lepton)

Backup

Full Disc. Variable Lists

WH Variables
@ ARbw Opp. Sign Close Lept.
O g
@ Dimass biw Opp. Sign Close by ¢
@ Hy
@ A¢(lep2Er)
() my (Leptons, B Jets)
@ ;2" Lepton
@ v Mass(Lep3, By, Jets)
@ AR Opp. Sign Far Lept.
@ Nuet
] my Trilepton Mass
] mr (Lep3, 1)
@ Inv. Mass(Lepl,Lep2, &)
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Backup

WH Signal: AR Opp. Sign Close

mwz mwz

E Olzy - l:lévk
CDF Run 11 (5.2 fb™) Brees CDFRun Il (5.2 fb b) Brees
F WH Signal Region ( £>20, Z-Peak Removed): m, =160 GeV E{fvmmm E WH Signal Region ( £,>20, Z-Peak Removed): m,=160 GeV E&,Hm
4.5 [1ZH160(x10) [ [JZH160
a- 1
350 i
E 101
3 9 E 9
C c £ c
250 g r H
£ w 102 w
oF ** E **
1.5? 102 L
1= £
05F 10°
0 05 1 15 2 2 35 4 45 5 4 45 5
DELTARoppSignClose DELTARoppSignClose

Figure: [For Public Release Blessing]
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Backup

WH Signal: B

mwz mwz
- Olzy - Ozy
CDFRun Il (5:2fb b) Brees CDF Run 11 (5.2 fb™) Brees
8[-WH Signal Region (£,>20, Z-Peak Removed): m,=160 GeV E{fvmmm 10 EWH Signal Region ( £,>20, Z-Peak Removed): m,=160 GeV E&,Hm
E [ 1ZH160(x10) [1ZH160
r lata [Cldata
=
[
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E g g
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C I+ I+
3
2
1= m
F. ., (IR N
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MET MET

Figure: [For Public Release Blessing]
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Backup

WH Signal: Hy

mwz w2
. Oz . Dz
CDF Run 11 (5.2 fb™) Brees CDFRun Il (5.2 fb b) Brees
F WH Signal Region ( £,>20, Z-Peak Removed): m,=160 GeV E{,‘mwmm E WH Signal Region (£,>20, z-Peak Removed): m,=160 GeV moiti160
4_5} [1ZH160(x10) [ [JZH160
aF T
E hl
T a I a
c c
@ @
> >
] ]
I * #*
15F r
1 NN
E il L
0.5 11~H} 10
E Pt E
Frivl =] Eo |
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
HTlepMetJets HTlepMetJets

Figure: [For Public Release Blessing]
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Backup

WH Signal: Dimass Opp. Sign Lepton (closer by ¢)

mwz mwz
E Olzy - Ozy
CDF Run 11 (5.2 fb™) Brees CDF Run 11 (5.2 fb™) Brees
[ WH Signal Region ( £;>20, Z-Peak Removed): m,=160 GeV E{fvmmm 10 E WH Signal Region ( £,>20, Z-Peak Removed): m,=160 GeV E&,Hm
6; [1ZH160(x10) E [JZH160
s5f
4} T %) %)
L € 2
L O.) O.)
r 2 i
3 * **
2-
T
E L T ]
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
DIMASSoppSignCloseByPhi DIMASSoppSignCloseByPhi

Figure: [For Public Release Blessing]
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Backup

WH Signal: A¢ (

mwz owz
2 2)

CDFRun Il (5.2 fb™) Briees CDF Run Il (5.2 fb™) Srthes
( = ( =

WH Signal Region (£,>20, Z-Peak Removed): m, =160 GeV [oh1c0
[]ZH160

E WH Signal Region ( £,>20, Z-Peak Removed): m, =160 GeV Eaussonao)
[C12H160(x10)

w

¢ N
[}
T T T T T T T
# Events
# Events

1 —t =t t———
0.5 —LJ_'_‘: IHEE
0 0.5 15 2 25 3 . . 2 25 3
DELTAPHIlep2met DELTAPHIlep2met

Figure: [For Public Release Blessing]
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Backup

WH Signal: Inv. Mass(3" Lep,Hr,Jets)

mwz mwz

5 B 5 =2,
akes akes
CDF Run 11 (5.2 fb S CDF Run Il (5.2 fb 8=
[ WH Signal Regidn (£;120, Z-Peak Removed): m,=160 GeV E{fvmmm [ WH Signal Regiqn ( £,320, Z-Peak Removed): m, =160 GeV E&/mso
37 [ 1ZH160(x10) [1ZH160
L [data
2.5
L c E c
L J’ O.) r O.)
F & 2 i
1.5? * E £
1 4 UL il "
- [ =
C LI F

0.5]

-
S
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[
50 100 150 200 250 300

O T

50 100 150 200 250 300
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Figure: [For Public Release Blessing]
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Backup

WH Signal: my(all Lep.,Er, Jets)

mwz mwz

- Olzy - Ozy
CDF Run 11 (5.2 fb™) = CDF Run 11 (5.2 fb™) Sraes
[ WH Signal Region ( £}>20, 7-Peak Refoved): m =160 GeV E{fvmn(m, I WH Signal Region (E >20, Z-Peak Removed): m,=160 GeV Elwmso
3 [JzH160(x10) L Eé:‘;eu
F e
25F
E 0%
2L 1+ 4 2 E 2
L c C c
r g 2| g
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Eo ] S
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
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Figure: [For Public Release Blessing]
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Backup

WH Signal: 2" Lepton pr

oz
E Oay
CDF Run 11 (5.2 fb™) Brees
L WH Signal Region ( £,>20, Z-Peak Removed): m, =160 GeV E{fvmmm
L [JzH160(x10)
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2L
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lep2PT
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10°
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Cdata
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©
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Figure: [For Public Release Blessing]
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Backup

WH Signal: AR Opp. Sign. Leptons Far

mwz mwz

E Olzy - Elévk
CDF Run 11 (5.2 fb™) Brees CDF Run 11 (5.2 fb™) Brees
[ WH Signal Region ( £;>20, Z-Peak Removed): m,=160 GeV E{fvmmm 10 E WH Signal Region ( £,>20, Z-Peak Removed): m,=160 GeV E&,Hm
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Figure: [For Public Release Blessing]
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Backup

WH Signal: mt trimass

mwz =Wz
: Oz . Dz
CDF Run 11 (5.2 fb™) Brees CDFRun Il (5.2 fb b) Brees
F WH Signal Region (£,>20, Z-Peak Removed): m,=160 GeV E{fvmmm E WH Signal Region (£;>20, z-Peak Removed): m,=160 GeV toiti160
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Figure: [For Public Release Blessing]
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Backup

WH Signal: NJet
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. Oz . Dz
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Figure: [For Public Release Blessing]

33/51



Backup

WH Signal: my (3" Lep.,&)

mwz mwz
9 Srse 9 Btk
akes akes
CDFRun Il (5.2 fb S CDFRun Il (5.2 fb =
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Figure: [For Public Release Blessing]
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Backup

WH Signal: Inv. Mass(1%! Lep., 2" Lep., &)
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Figure: [For Public Release Blessing]
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Backup

ZH Signal: NJet
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Figure: [For Public Release Blessing]
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Backup

ZH Signal: B
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ZH Signal: Lead Jet E+
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ZH Signal: AR(W-Lep.,Lead Jet)
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ZH Signal: Ag¢(all Lep., B)
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ZH Signal: Hy
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ZH Signal: mt (all Lep.,Er,Jets)
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ZH Signal: A¢ (2" Lep.,Br)
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ZH Signal: AR Opp. Sign Closer Leptons
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Backup

ZH Signal: Trilepton Inv. Mass
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Backup

ZH Signal: Inv. Mass(3™ Lep. &, Jets)
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ZH Signal: Dimass (W -Lep., Er)
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ZH Signal: my all Jets
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ZH Signal: mt(W-Lep.,Er)
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Backup

ZH Signal: A¢ (Sum O.S. Lep’s Near Z-mass,3™ Lep)
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ZH Sig

Backup

nal: AR Opp. Sign Leptons (far)
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