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Outline
. Search Foundation and Higgs detection modes

. CDF and DO detection methods in High Mass
. Results, implications, next steps w
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HWW Production Features
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Dileptons,lso
p>15,10GeV/c

BDT or M,(eu)
(0,1,22 Jet)

H- WW - ee, 0 jets D9, 7.0 fb’ Preliminan

(7] TEEN T IS BT ey B REET 2106
2 H D@ Preliminary 5 |— data 8 ——data
s 10 L=8.11b" w
T ee + MET 10° [Jzvies
| bibor
10* 3 son
. 10° [ weee
= Wijets =
DMultijet
102
DMuﬂllel l "
ttbar
10
l ttbar —— Sig Tot
Signal 1
—m =1 : | M, = 165 GeV
20 40 60 80 100 120 140 160 180 200 e e -1 02 04 06 08 1
M (GeV) DY Discriminant
- D@69’ KS Prob=1.092000e-01
7] AR I I I B A DA IR M B :é; —— data
.“_-’ : —— data 3
- 3| Z+jets
5 U D
E +jets
E . Diboson
10? E St . Wijets
. Wiets l:l Multijet
10 D Multijet . ttbar
. ttbar m,=165,x10
1 107
Signal x I R | = SigTot
—m,=16 ]
100 120 140 160 180 200
0 20 40 60 80 100 120 140 160 180 200 MT""" [GeV]
M,, (GeV)
% |g T T T ——data
2 D@ Preliminary —— data
£ L=8.11b" [ Jzvess
w HR + MET |:|Z+iels

Diboson
. Wijets

D Multijet
. ttbar

Signal x 10
(M, =165 GeV

100 120 140 160 180 200
M, (GeV)

D Diboson
. Wijets
|:| Multijet

M, = 165 GeV

-1 -08 -06 -04 02 0 02 04 06 08 1
DY Discriminant

Events

IH—»WIW—>eeI0[;e_I§I ?_Q 7.olm"
—— data
= Z+jets
102 H
I O O n IE Diboson
.W+|ets
Multijet
e
— Sig Tot
M, = 165 GeV
-08 -06 -04 -02 0 02 04 06 08 1
Final Discriminant
107 H-VWW%E% 1jets 02,69 f’' Preliminary :
E D - b 1 J 3|~ data

D Z+jets
Diboson
. Wijets
E D Multijet
. ttbar

T TTTT]
HEm|

— Sig Tot
M, = 165 GeV
04 05 06 07 08 09 1
Final Discriminant
—— data
|:|2+|ets

M, = 165 GeV

-1 -08 -06 -04 -02 0

02 04 06 08 1
Final Discriminant



CDF Improvements
. 0,1 jet: M,-dependent optimization of NN variables

. 22 jet: Alpgen model : use M; for WH->Iv lvjj and
rapidity diff for VBF.

. M;<16 GeV/c?:

- MadGraph Wy: AR=20.1 (was 0.2): 8.5% more Higgs@
M,,=160 GeV/c?

- MadGraph Jets +Z: Better modeling of Drell Yan
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CDF 9.7 {b"! Expect 67 Signal Events —Total W/DO: 125
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H=>ZZ7()=>4]
. Four leptons, p+> 20, 10, 10, 10 GeV/c

. gg->H->ZZ, ZH->ZWW->Il Iv Iv
. Binin MET to see ZWW:; 2d fit.
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rnerrmen_ cDF .70 (BI2 2017 fbr1: 8:5% better

D”:g“““::{w . 2Jet, M,=16 GeV/c?t trilepton,

g s onme” ZZ with MET, optimized M-
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. CDF Sensitivity close to TeV

“Standard Model -
i | I - I |

Illllllllllllll

| - II]II[illIIII I Il
110 120 130 140 150 160 170 180 190 200

Higgs Mass (GeV) SenSItIVIty In JU|y2011 .
New DO Result, New Tev soon July 2011 Tev Sensitivity: 148-180 GeV/c2
% D@ Preliminary, 1.=4.3-8.6 fb ' == Observed Tevatron Run Il Preliminary, L < 8.6 fb™
= g g === Expected = maa R YT ‘
8 SM Higgs Combination W ecici i % rTevatron
3 [ ] Expected £20 I |
- 3
O -
N (&)
10 2
g
(e}
1
/ <—— |EP Exclusion ‘ .
1 | I ' '
B~ D Exclusion . 8 100 110 120 130 140 150 160 170 180 190 200

lllllllllllllllllllllllllllllllllllllllllllllllll

100 110 120 130 140 150 160 170 180 190 2
July 17,2011 arXiv:1107.5518 my (GeV/c?)




Summary

. “No channel too small” strategy successful: different,

backgrounds, systematics, S/B and many channels.

. Combined Tevatron results coming next week. Up to

now exclude the Standard Model Higgs at 95% CL for
156 M, < 177 GeV/c?.

. Updated CDF results for full Tevatron data sample:

125
165

Exclusion 148-173, Expected 153-177. comparable to
July 2011 Tevatron sensitivity.

Expected Observed Expected Observed
ology ology o/ogy ology
3.38 3.28 3.08 2.98 9%

0.78 0.77 0.69 0.40 12%



CDF High Mass Higgs limits for
Feb/March 2011

High Mass 110 115 120 125 | 130 | 135 | 140 | 145
—20 /o5 5.39 295 | 1.88 | 1.29 | 0.96 | 0.74 | 0.64 | 0.52
—lo/osn 8.61 4711 297 205 | 1.52 | 1.22 | 1.01 | 0.86
Median/ogn 13.06 | 7.07 | 4.47 | 3.08 | 2.29 | 1.85 | 1.53 | 1.31
+1o/osn 19.03 | 10.25 | 6.51 | 449 | 3.34 | 2.67 | 224 | 191
+20 /o5 26.07 | 14.32 | 9.21 | 6.28 | 4.62 | 3.75 | 3.17 | 2.69
Observed /ogn | 17.28 | 11.52 | 4.96 | 2.98 | 2.81 | 1.85 | 1.84 | 1.22
150 | 155 | 160 ( 165 | 170 | 175 | 180 | 185 | 190 | 195 | 200
0.46 | 0.40 | 0.32 | 0.30 | 0.34 | 042 | 047 | 0.58 | 0.75 | 0.86 | 1.00
0.74] 064 | 048 | 046 | 054 | 0.65| 0.75| 096 | 1.18 | 1.40 | 1.59
1.13 { 0.96 { 0.71 | 0.69 | 0.81 | 0.97 | 1.13 | 1.46 | 1.80 | 2.10 | 2.42
1.66 | 1.41 | 1.03] 099 | 1.19| 1.41 | 1.65 | 2.15| 2.63 | 3.10 | 3.57
2321 197 ] 143 | 1.39 | 1.65 | 1.95| 231 | 299 | 3.71 | 4.30 | 4.99
0.94 | 0.83 | 0.50 | 0.40 | 0.84 | 0.99 | 1.26 | 1.87 | 2.56 | 5.10 | 5.33




