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Other High Mass Flnal States

wwW Decay Phase Space

all hadronic

Most sensttive H—=WwW—Lvyly

ALl hadronte final state has too poor a

stgnal to background ratio. Requiring a
Lepton, be it charged or neutral, tmproves the
sensitivity

To Lncrease acceptance nelude
) Sewileptonic decay lvaqq’

1) Hadronte T deca Yy channels Lvt,v
( +add£t£owaLjets)

) Trileptown final states
( wWH—WwWww—Lvlvly )
(ZH—=ZWwWw—lllvgq )

V) Four-lepton final states

( ZH—ZwWww—LLLVlV )
(H—ZZ—LLLL)

A. Limosani @ Grenoble, EPS, July 21, 2011 Other High Mass Higgs Searches at the Tevatron



Data for Ana LHSBS Presented Here

w Run Il Integrated Luminosity 19 April 2002 - 10 July 2011
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*  Signal from H—=wWwW 10* —+ Da't.a
—Llvogq : BF~20%. g 10° VA Jets
510 -\
® thgh Py lepton, missing Er, % 10 B Top
at least 2 jets g 10 Diboson
*  oOwaverage S/B ~ 1/1000 M — Signal,
100" . ... : _ Mi=160 GeV
® RF-Random Forest of 0 0.2 0_4 0 6 0 8 1
Declsion Trees RF output
Process e channel p channel 200 - —+ Data
99— H 46.3 347 = |+ — Signalxs
qq — qqH 6.4 4.4 '% LT 1. gl —
Vjets 52158 47970 dieEscasdtil ‘H» +T B ++—+—
Multijet 11453 2720 0 [
top 2433 1598 H L pp
Dibosons 1584 1273 -200 - 5.4 fb' Post fit :I: 18 d
Data 67627 52433 0 02 04 06 08

RF output
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SIS RIS OISR S Observed Limit
I D®54fb_1 ............................... O Expected Limit -

Expected -

® hep-ex arxiv:1101.6079 : Subwitted to Physical Review Letters

® ‘Best Observed (Expected) at mpy=160 Gev/c? of 2.9 (5.0) X Ospm
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A. Limosant @ Ggrenoble, EPS, July 21, 2011

Signal from H—=WW =LVt :

BF~5%

Taw NN based D: Separate 1-prong
with/out m° and 3-prong (3 Tau

tgpes)

55% sig. eff. with ~2% fake rate

Use Neural Network output to extract a
sigwaL

(" )
Z(— 77) 83.7T £ 3.4
Z(— pp/ee) 168 £ 3.6

(W (= ) 1773 + 21.3)
tt 289 +04
diboson 160 = 1.9
MJ 212 = 10.5
Exp. background 2428 + 24.3
Data 2473

kHiggs 165 GeV 5.3 £ 0.1 )

(LV) (TpaaV) + O, 1jets@7-3 o

D2 Preliminary Runll (7.3 fb 1)

180

160 —

-Z-"”

- M Z > uulec
_________________________________________________________________________________________ LR W1y

- [N QCD

.

- WW+WZ+ZZ
sig x 30 (115 GeV)
—s1g><30(16SGeV)

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

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

0 250

M, [GeV]
DZ Preliminary Runll (7.3 fb ™)

400 T T L e T
- : Bl -
R0 maCERTTEEETPTPIPPEPRF All.fgtype.s-Z—)uulee -
- . + : T Wolv -
300F-------- . ...--QCD —
= : : : =tf -
C . WW+WZ+ZZ .
250:_. .......... - J: .......... Fuua sig><30(115GeV) _:
- : m— sig % 30 (165 GeV) -
200 b= ssnsaan; A faasasamasn dasnnnnnnnn Tunn sig % 30 (200 GeV) —
150F=-------- e anneceefancnnnaaneadanannanaanaatananannn _:
100F=-------- weeefeneccnnneedanccnnaaacadanananan _:
50F=-------. lecnnnnnnas lecaacaes _:

02 0 02 04 06 08 1 12

NN, (trained on m = 165 GeV)
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mailto:jets@7.3
mailto:jets@7.3

w (Lv) (T,,,4V) + O, 1J'ets@7.3 fo* Limits

DY Preliminary Runll (7.3 fb ®)
lll!llll!llll!lIll!llll!llll!llll!ll_ODSeNedlelt

=== Expected Limit

:Iitrrsmdﬁfdm"d?l‘iﬂi
120 130 140 150 160 170 180 190 200

m, [GeV]

Limit / o( pp > HX) x BR(HX — ut)

® ‘Best Observed (Expected) at mp=165 Gev/c? of 6.6 (F.8) X Osp

Conference Note D0 Note 6179-CONF
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mailto:jets@7.3
mailto:jets@7.3
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H100/H100.pdf
http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H100/H100.pdf

(LV) (ThaaV) @ 8.2

-1 Updated!

CDF Run Il Preliminary f Ldt=8.2fb"

’ a 2
*  suwwnal from H=WwW —>Lvtv : BR ~5% £ m,, = 165 GeV/c®
L
H, vH, VBF * data(8.21b")
99 10 3 - ww
[ Drell-Yan
W+jet
o mproved Taw and Muon Acceptance (+20%) ] =WJY
Bl ww/wz/zz
%ﬁ
, , total Bkg error
®* BDTs for signal extraction: Use T 1D and 10°
event kinematic variables
102
* S/B~1/500 o
-0.6 -0.4 -0.2 0 0.2 04
output
CDF Run Il Preliminary [L£L=82f"1
mu = 160 GeV/c? Electron Muon CDF Run Il Preliminary f Ldt=8.2fb"
dijet, 7+ jet 0 =+ 35 0 =+ 28 € 8oF-ut channel o data(821b")
Z 7T 0.4 =+ 02 12 =+ 0.7 S E m.=165Gevic? 7] 20 x Hos WW
200 ... 120 & 28 67 & 10 o B oroar
“ Wijets 6017 "1 TTT{007 77383 % 64" woF =x“’°‘
2 22 T 03 18 £ 77 0.3 = -wz
Diboson (WW, WZ, ZZ) 214 & 32 157 <+ 2.3 50— Cle
tt 13.5 + 2.2 9.0 + 1.5 - [ZZ] total Bkg error
Total Background 651 =+ 106 478 &+ 71 40
99 — H 085 + 0.4 0589 <+ 0.096 soF-
WH 0.207 £+ 0.028 0.142 <+ 0.020 -
ZH 0.131 £ 0.018 0.091 + 0.013 20—
VBF 0.078 + 0.012 0.053 + 0.009 - o0
Total Signal 127 + 0.14 0875 + 0.099 5 EEEEEEE
Data 658 494 oC
-0.4 -0.2 0 0.2 0.4
eT channel puT channel BDT output
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(Lv) (T,,,4V) Limlts

CDF Run Il Preliminary j L=8.2fb"

...................... N SO S SO S S,
ComcbLned electrom and Ao ehaninegls

107 ”*éﬁﬁﬁf*“*3EEEEEEéﬁEEEEEE%EEEEEEE@EEEEEE%HEEEEEE

Msseesssasfecestensusansteassaasseadrecsstacstaanasearscastaneuensssess s aiuuutenuuea e u a R

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

95% C.L./,

Standérd Model — e1-u1 Observed

130 140 150 160 170 180 190 200
Higgs Mass [GeV]

® ‘Best Observed (Expected) at mp= 165 Gev/c? of 1#(13) X Ospm
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* Signal from wH—WWW and
ZH—>ZWwW

*  Main background Ls WZ production
° lmproveol electron acceptance

° sSplit awaLgsis Lnto 3: same flavour,
opposite sign (SFOS) within 10 Gev
of Z mass (Z)

(A) SFOS-Z, Brmiss>10 GeV, 1 jet

(B) SFOS-Z, Bruiss>10 GeV, = 2 jet
(Fhggs mass reconstruction)

(C) Nown SFOS-Z, B i >0 GEV,
dominated by wH—=www

A. Limosant @ Ggrenoble, EPS, July 21, 2011

TriLeptows @ L2

-1

CDF Run Il Preliminary [L-s2m
C WH Signal (Z Removed): M, = 165 GeV/c? otal
_ Wt
71— 7z
- C) Nownw SFOS-Z %J.amma
— J
- ’ _ WZ
6 Higgs Expected = 1.09 * 0.15| |21
L —Z7H
sE L Background = 17.4 = 1.9 Lo
- *pata = 15
i
3 4
2 :o——y— —— —— ——
— L —
0 = — e e e e e e e S SN S = — e W
-1 -08 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1
NN Output
CDF Run II Preliminary [ L=82 bt
My =165 GeV/2 (A) (B) (c)
tt 0.105 £  0.047 0.141 =+ 0.038 0.64 + 0.20
W2z 12.1 =+ 2.0 3.65 =+ 0.84 7.1 =+ 1.0
27 498 =+ 0.71 191 =+ 0.38 1.61 =+ 0.23
Z+jets 7.9 &+ 1.9 6.4 =+ 1.6 384 + 0.89
Z~y 6.5 =L 1.4 2.55 =+ 066 421 4+ 0.84
Total Background 31.6 =+ 3.8 14.6 =+ 24 174 =+ 1.9
WH 0.0380 4+ 0.0058 0.0133 £+ 0.0034 (0.89 + 0.12)
ZH (0270 + 0042 072 + 0.11) 0203 F 0.02%
Total Signal 0.308 =+ 0.046 0.74 =+ 0.11 1.09 £+ 0.15
Data 35 21 15
AllSB-trilepZ1j AllISB-trilepZ2j AllSB-trilepNoZ
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CDF Run Il Preliminary

IL 821"

i nin Z1 Jet Expected ---

.
i ninZ1Jetti |

i ninZ1Jett2c

i nin Z1 Jet Cbzerved

T T TTIT

Siandard Model

I l I IT | I I IT | I I l ] I l I l ] I l I I l | I I IT‘I"l".I""l-"i-"l-.“I.”I""l."i"-I""I-"I"-I"

110 120 130 140 150 160 170 180 190 200
Higgs Mass (GeV)

L=821"

Illl

CDF Run Il Preliminary

.l Al Rp.. =ins Trilepton NoZ Expected  ---
- Trilepton NoZ + 1o
I:l Trilepton NoZ + 26

! e Trilepton NoZ Observed

......

F:OS """ Z

(c) Now 51

Siandard Model

I I I I i | l l IT | l I I ] I I I I I l I I l [ | l I I.‘I I.I.I.Ill.l.l-li.l.l‘-ll

110 120 130 140 150 160 170 180 190 200
Higgs Mass (GeV)
A. Limosant @ Grenoble, EPS, July 21, 2011

95% C.L./og,,

TnLeptows @ L2 fb"i

CDF Run Il Preliminary

L 821fb"
10 i Trilepton+2 J ZH Observed ::?::::::::::::::::
' SIETEIEY Trilepton+2"J ZH Expected i
10
1 .I...|...i...l...r..i...l...l....l...'...i...I...l...i..1...l....l...l...i..1...I...I....I...l...|...I...I....I...l...t...I...l...I....I...r..i...l...l...i..1...I....I...I...l...

110 120 130 140 150 160 170 180 190 200
Higgs Mass (GeV)

Best Observed (Expected) at
mH= 160 GeVv/c? of 5.5 (5.8) x

Other High Mass Higgs Searches at the Tevatron 11
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. FOMV"LC'PtOV\/S @ L.2 ‘fb NEW!

CDF Run Il Preliminary [ Ldt=8.21fb"
®*  4e, 4u, 2e2u Flnal states 3 | =
- @ B Foxes
CDF Run Il Preliminary Ldt=82fb
E)caotLg 4 Leptons 5 140F [ (mS oL 111l o I 22541, m =150 Gevic®
3 - H-ZZ -4, m, =150 GeV/c? a - - ZHZWW, '\,-150 GeVic?
* Trigger Lepton 2 120 § ! ™ ® O
A >
E(P)>20 GgeVv E ool o
> L
3 sof 10"
o Other 3 E(P)>10 Ggev 8 80 :
) ) 60|
¢ min separation AR = 0.1 : n
a0 Ll’@ﬂ
-2
®  Lopse mass cuts : STy - TR 107} L
5 200 a0 60 80 100 120 140 o | g
20 < My/ (QCV/ c?) <140 subleading Z mass [GeV/c’] =
u
CDF Run Il Preliminary [ Ldt=8.2fb" ‘l[ jll
» 0.5 »
5 | === whowz 10° T RO
o |/ oz 100 200 300 400 500
o 04| I VBFHo2ZZ M, [GeV/c?]
% 1 0 zH-zww
. ZZ, 83F1.12
w7

Z(y)+jets  0.20*0.10

0.2
' M (1.50) 0.2323+0.0=
o M (190) 0.48+0.04
120 130 140 150 160 170 180 190 200 Data g

m,, [GeV/c?]
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CDF Run Il Preliminary J L=82fb"
103 . s . S M. .
[ = e H 4] Expected I
s [ H—4 t o S
.. D H—4| + 26 S
._..;,...;. — H—)4I Observed A
)
=
-
O :
32 :
Ty) :
Q »
:IIIS’tan_dardﬁZMDdElIIZIZZ:ZZZIZZZZZIIZZIZI:ZIZZIZIIZIIZZIII;IIZIIZZIIZIZZIZZ;ZIZZIZIIZZIZZIZI;ZIZZIZZIZZIZZIIZ;ZZZZZZZIIZZIZIIZ
--l.....-..-l ....... .l.-..l-..-l ------- .....i-..-...-'-.-...-.l.-..-l..-i.-.-...-.l.-...-.--l.-.-|..-...-...-.--l--.i..-...-..l-.--t-..l...-.l.-..l-.-t-...-..-...-.i-.-
120 140 160 180 200 220 240 260 280 300
. 2
Higgs Mass (GeV/c")

® First nclusive SM H—4l search

Four-leptons @ £.2 fo* Limits

Observed (Expected) at mpy= 150
Gev/c? of 15.5 (12.8) X Ospm

Observed (Expected) at my= 200
Ggev/e? of 9.3 (12.9) x Osm

*  ZH—ZWW—4L improves Limit even though 4L mass not optimal

® Comparable sensitivity at intermediate mass (140-155 Gev) as at high mass
(185-220 Gev). Not just a very high mass channel!
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E)qberimewt

Higgs Mass (Gev/c?)

/Lum Best Expected ana Observed Linmits (X Osm)

(o) Mass Expected Mass Observeo
DO/5.4 10 5.0 10 2.9
DO/F.3 165 F#.8 165 6.6
CPF/.2 15 1=2.0 15 175
CDF/R.2 155 257 160 28.0
CDF/8.2 15 F.5 15 c.4
CDF/8.2 165 5.5 160 5.8
CDF/R.2 190 11.1 200 9.3

* htt

b://www-cdf fnal.gov/physies/new/hadg/Results html

* hty

://WWW-do fnal.gov/Run2pPhysies/WWW/results/higgs.htm

® PARALLELCDF” and “Do” combination talks tomorrow morning.
PLENARY “Tevatron combination” next wednesday

A. Limosanl @ Grewnoble, EPS, July 21, 2011

Other High Mass Higgs Searches at the Tevatron
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Higos Search

where Lt’s not!

Search at LEP via Higgs-
strahlung

My = 114 Gev/c* @ 95% C.L.

July 2010
1

' |
1 — LEP2 and Tevatron (prel.)

Constraints from Loop corrections

caleulated with Electroweak 805 - LEP1 and SLD
precision data of LEP+Tevatron | eswcL

JUIY 2 J

My <185 Gev/c? @ 95% C.L.

-
.=
-
-

m,, [GeV]
S
v

-
-------

150 175 200
m, [GeV]
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Higgs Production and Decay

M
g t H proton e
HO
tr ] -
g
’ - e_
gluon-gluon fuston (gg—tt) w
q antiproton 4
1 H .’ TT~— "
e Wiz ;
’I P H 8 1: 1 T T T ,_ T ‘ T 1 E §
W/Z . ® [ bb P e 15
(7( r ‘7”/‘\ o B S ZZ ] ¢§
’ ’ , c i 4 ¥
Assoctated Produclon  Vvector Boson fusww S Low I
C 1lTT
— s 10 E _ heaat® —
1.0F . A » N
| \/gz 1.96 T€V§ = [ CC . i
Q gg—H - - 1
£ | ! |
C
O 102E =
0.1 - .
) - i
0p) - VY .
%) / )
N
@) 3 |
S 10° —TAn 150 ~ aon
@) R S S 100 120 (140 160 180 200
100 120 140 160 180 200
my (GeV/c2) My [GeV]
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et
Multi-jet RCD (M) W/Z + jets / v
¢
g = q W
e v
q Zly e
Drell-Yan 5 " q
q g { g
Diboson WW, WZ, Z.Z,
_ & Use (N)NLO precision for
q T'o‘P-—‘PaLV { normalising cross sections
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Awnalysis Strategies

®* Alm : Maximise significance

° Method: Use Multivariate Ana Lgsis technigues Input

*  Avtificial Newral Networks (ANN) ‘ \
° “Forest of Random Trees” (RF) . é

A
0
® Boosted Decision Trees (BDT) . /) |

*  Typieally using about 10 to 20 kinematic variables
®  Object level : pr, mass, AR, An), AQ

® Event level : WLLSSLW@ Er (significance), H+ Vr+

*  Require agreement between MC and data

* Separate signal according jet multiplicity and Lepton
flavor

*  Kinematic control regions to check backgrownd wmodels

A. Limosani @ Grenoble, EPS, July 21, 2011 Other High Mass Higgs Searches at the Tevatron

;’z

o
8
=~

P BDT

S

19



E” WIS =5 "
Te
-’

A. Limosant @ Ggrenoble, EPS, July 21, 2011

Tevatrown

D EE) W ¢mmm p

1.96 TeV

.- B S— LY
v T—ugine [ >

r

Main Injectof
& Recycler

_— T

Other High Mass Higgs Searches at the Tevatron
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CDh¥F

m General multipurpose detector
~ Excellent tracking and mass resolution:

s Silicon inner tracker
s Drift chamber outer tracker

m Calorimeters

- Segmented sampling EM

and Hadronic
® Muon chambers

~ CMU/CMP (
- CMX (0.6 <

m Complex geometry
= Try to maximize Higgs

acceptance

)
"

A. Limosant @ Ggrenoble, EPS, July 21, 2011

Beamline | S5

<0.6 =l
<1.0)

Other High Mass Higgs Searches at the Tevatron
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PO

21 Solenod
Fiber Tracker
Silicon p-strip Tracker
Preshowers
Forward Muon
—_—— o= = Tracking+Trigger
Hi /’ '.. "' Py \\'\\ DA
[F m \
o |- q;- e /| ,‘)
] SN SNNNERA T (R
IF .\\‘;\\_ '\\.‘\\\J
& \\§§ | //’// 7\ \‘~ // bl‘?
| N ’:/f’; 77 N p
a S, 7 | EZ
'/
s /r/// feoD
F RRs S 3 NN 7 / PO —
\:\\\-\\ S/ "/ {‘\\ } ‘ /// "/ ‘\'\\\\
- gl RN 7SS
N S
" N 8 At s SR el | RN
| AN S - \\
Beamline ——— - g
. . " 7\ MK
Shielding | : 1 : ] .
L I "
< >
T ST TG e R R 20 B8 I TR L1 |
“¢  Central Muon ‘")‘ ’ .
. » ™
Scntillators

A. Limosant @ Ggrenoble, EPS, July 21, 2011

New in Runll

¢ Tracking in B-field
@ Silicon detector

o fiber tracker

Upgraded for Run ||
o (Calorimeter,
@ muon system
o DAQ/trigger

Runllb (2006):
e Silicon layer 0
e Cal Trigger

Typical coverage
@ Muons n <2
¢ Electrons

°* N<1.1
o 1.5<n<2.5
* Jetsn<25

Other High Mass Higgs Searches at the Tevatron



w Semileptonie (Lv) (')

®  upper Limits derived using the modified frequentist CLs approach
* Systematics

* calibration of jet energies 0.7-6%

® jetresolution 0.5-3%

® jet reconstruction efficiency 0.5-4%

* Llepton ID and trigger modelling 4%

* Multi-jet background &.5-26%

o Lumiwositg &6.1%

A. Limosani @ Grenoble, EPS, July 21, 2011 Other High Mass Higgs Searches at the Tevatron



NN Analysis Variables

Object Variables

pr of muon pr(K)

pr of tau pr(7)

charge times pseudo-rapidity of muon Qu X Ny

pseudo-rapidity of 7y,.4 -

NN, output NN
Event Kinematics

invariant mass of both leptons Miny (i, 7)

minimal transverse mass of leptons and ..

M

missing transverse energy Er

visible mass Mis

minimum center of mass energy vV 8min

Number of jets n'®

Leading jet pr ;t
Topological Variables

azimuthal angle between selected leptons Ap(u, 7)

azimuthal angle between muon and I,
azimuthal angle between 7 and K.

angle between muon and beam axis
angle between 7 and muon

Ap(p, 1)
Ap(By, 7)

A. Limosant @ Ggrenoble, EPS, July 21, 2011

(LV) (TaaV) + 0, 1 jets

upper Limits derived using the modified frequentist CLs
approach

S gs’ccmatics

Muow B efficiency 2.3%

Trigger efficiency 5%

Taw 1D 1/2/3 : 10/4/5%
Z./ttbar/D® cross-section 4/10/7%
DB pT wmodelling 1%

gott modelling 2%

w+jets background 10-15%

Neuwral Network shapc

cos(8) Taw Bnergy Scale 1%
O(7, 1) ,
et energy Scale/Resolution/1> 1-9%/3-9%/1-F5
M) background estimation 20-50%
Other High Mass Higgs Searches at the Tevatron 24



(LV) (TpaaV)

variable definition

pr’ pr of the lepton candidate

pr! pr of the leading jet candidate

B missing transverse energy

M, . invariant mass of the (7, Th.a) system

M;; invariant mass of the two candidate jets

ARj; AR = /(A¢)? + (An)? distance between the 2 leading jets

M% transverse mass calculated from pT‘ and Er

My transverse mass calculated from pr™ and B

Hy scalar sum of the pr of all jets with pr > 15 GeV and || < 2.5

St scalar sum of the pr of £,7, the two jets and Er

Vr magnitude of the vector sum of the py of £, 7, the 2 jets and Er
AEr Hy) asymmetry between Erand Hry, (Er-Hr)/Br-+Hir). Hris Tp7t for jets
min A¢Er, jets) |the smaller A¢ between the Frand any jet

S the F1 significance [16]

An(i)) |An| between the 2 leading jets

T transverse momentum of the tau candidate that decays 7 — hadrons

A. Limosant @ Ggrenoble, EPS, July 21, 2011

Other High Mass Higgs Searches at the Tevatron

+ ;zj ets

Source type |Uncertainty (%)
Luminosity (D@ specific) flat 4.1
Luminosity (Tevatron common) | flat 4.6
u ID, track match, iso. flat 2.9
i trigger flat 8.6
e ID, track match, iso. flat 4
e trigger flat 2
T energy correction flat 9.8
T track efficiency flat 1.4
T selection types 1,2,3 flat 12,42, 7
W/Z +light flavor XS flat 6.0
tt, single top XS flat 10.0
diboson XS flat 7.0
V H signal XS flat 6.2
VBF signal XS flat 4.9
GGF signal XS normalization | flat 33
GGF signal XS PDF flat 29
GGF p¥ shape 1.0
vertex confirmation for jets flat 4.0
Jet ID/reco eff. shape ~ 20%
Jet E resolution. shape ~ 15%
JES shape ~ 15%
jet pp flat 2.9
PDF shape 2.0
MJ purjj normalization flat 5.3
MJ erjj normalization flat 4.7
MJ shape (u7jj) shape 15%
MJ shape (erjj) shape 15%

TABLE VI: Systematic uncertainties (in percent) on the final ¢cBDT.
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(LV) (TpaaV) @ .2 f07*

Uncertainty source WW WZ ZZ Ut Z—71r Z — € Wjet Wy g9g— H WH ZH VBF
Cross section 6.0 6.0 6.0 10.0 5.0 5.0 14.3 5} ) 10
Measured W cross-section 12

PDF Model 1.6 23 3.2 23 2.7 4.6 22 3.1 2.5 20 1.9 18
Higher order diagrams 10 10 10 10 10 10 10 10 10 10
Trigger Efficiency 05 06 06 0.6 0.7 0.5 0.6 0.6 0.5 0.5 06 0.5
Lepton ID Efficiency 04 05 05 04 04 0.4 05 04 04 04 04 04
7 ID Efficiency 14 1.8 28 21 2.3 0.3 4.3 22 24 4.1
Jet into 7 Fake rate 58 48 2.0 5.1 0.1 8.8 4.2 4.0 04
Lepton into 7 Fake rate 0.2 0.1 06 0.2 2.3 2.1 015 0.06 0.15 0.11
W+jet scale 1.6

Luminosity 59 59 59 5.9 5.9 5.9 5.9 5.9 5.9 5.9 59 59
Total 14.5 14.2 13.9 16.5 13.2 13.7 16.3 13.1 163 13.7 13.6 16.0

TABLE II: Systematic uncertainties on the backgrounds and signals for the er (expressed in %) .

Uncertainty source WWWZ ZZ W Z—-1r Z— € Wjet Wy gg— H WH ZH VBF
Cross section 6.0 6.0 6.0 10.0 5.0 5.0 14.3 5 5 10
Measured W cross-section 12

PDF Model 1.5 21 29 21 25 4.3 20 29 26 22 20 22
Higher order diagrams 10 10 10 10 10 10 10 10 10 10
Trigger Efficiency 1.3 07 07 1.1 09 1.3 1.0 1.0 1.3 1.3 1.2 13
Lepton ID Efficiency 1.1 14 14 1.1 1.2 1.1 1.4 13 1.0 1.0 1.0 1.0
7 ID Efficiency 1.3 15 1.5 21 28 4.4 22 23 43
Jet into 7 Fake rate 5.8 5.0 44 44 0.2 8.8 4.5 42 04
Lepton into 7 Fake rate  0.06 0.05 0.09 0.04 1.9 1.2 0.04 0.02 0.02 0.04
W-jet scale 1.4

Luminosity 59 59 59 59 59 5.9 59 59 59 5.9 59 5.9
Total 145 14.3 143 16.3 13.3 136 163 130 164 139 13.8 16.2

) ) TABLE III: Systematic uncertainties on the backgrounds and signals for the ur (expressed in %).
A. Limosawnt G



Triteptows A®@g2fb?

Uncertainty Source Wz YA Z7y tt Fakes WH ZH
Cross Section

Total 6.0% 6.0% 10.0% 7.0% 5.0% 5.0%
Acceptance

Higher-order Diagrams 10.0% 10.0% 15.0% 10.0% 10.0% 10.0%
Jet Energy Scale 7.6%  -2.3% -5.3% 9.4% -9.0%  8.1%
Jet Fake Rates 24 .8%

b-Jet Fake Rates 42.0%

MC Run Dependence 5.0%

Lepton ID Efficiencies  5.0%  5.0% 5.0% 5.0% 5.0%
Trigger Efficiencies 2.0% 2.0% 2.0% 2.0% 2.0%
Luminosity 5.9%  5.9% 5.9% 5.9%  5.9%

A. Limosani @ Grenoble, EPS, July 21, 2011 Other High Mass Higgs Searches at the Tevatron 7
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Trileptons B @ 2.2 {0t

Uncertainty Source Wz A 7y tt Fakes WH ZH
Cross Section

Total 6.0% 6.0% 10.0% 7.0% 5.0% 5.0%
Acceptance

Higher-order Diagrams 10.0% 10.0% 15.0% 10.0% 10.0% 10.0%
Jet Energy Scale -17.8% -13.1% -18.2% -3.6% -15.4%  -4.9%
Jet Fake Rates 25.6%

b-Jet Fake Rates 22.2%

MC Run Dependence 5.0%

Lepton ID Efficiencies 5.0%  5.0% 5.0% 5.0%  5.0%
Trigger Efficiencies 2.0%  2.0% 2.0% 2.0%  2.0%
Luminosity 59%  5.9% 5.9% 5.9%  5.9%

A. Limosant @ Ggrenoble, EPS, July 21, 2011

Other High Mass Higgs Searches at the Tevatron
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Trileptons ¢ @ 2.2 fo™

Uncertainty Source Wz VA 47y tt Fakes WH ZH
Cross Section

Total 6.0% 6.0% 10.0% 7.0% 5.0% 5.0%
Acceptance

Higher-order Diagrams 10.0% 10.0% 15.0% 10.0% 10.0% 10.0%
Jet Energy Scale 2.7%

Jet Fake Rates 25.6%

b-Jet Fake Rates 27.3%

MC Run Dependence 5.0%

Lepton ID Efficiencies  5.0%  5.0% 5.0% 5.0% 5.0%
Trigger Efficiencies 2.0%  2.0% 2.0% 2.0% 2.0%
Luminosity 59%  5.9% 5.9% 5.9%  5.9%

A. Limosani @ Grenoble, EPS, July 21, 2011 Other High Mass Higgs Searches at the Tevatron
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Four-leptons @ .2 fo

CDF Run II Preliminary f L£=2821th1

Uncertainty Source Z7Z  Z(v*) gege—H WH ZH  VBF

Cross Section

Scale 7.0%

PDF 7.7%

Total 10% 5% 5%  10%

BR(H—VV) 3 3% 3% 3%

Acceptance

Higher-order Diagrams 2.5%

PDF 2.7%

Luminosity 5.9% 5.9%  5.9% 59% 5.9%

Lepton ID Efficiencies 3.6 3.6%  3.6% 3.6% 3.6%

Trigger Efficiencies 0.4% 0.5%  05% 0.5%  0.5%

Fake Rates 50%
CDF Run II Preliminary [ L£L=82 fh1
H— 4 120] 130] 140] 150] 160 170] 180] 100] 200] 210] 220] 230] 240] 250] 260] 270] 280] 200] 300
35 /s 58.0] 21.5| 12.4] 10.0] 15.0] 244 I81| 7.1| 7.6] 04| 10.2| 12.2] 12.7] 14.6| 16.3| 18.3] 10.2] 21.7| 23.0
—1o/osar 67.0] 23.9] 13.2] 10.9] 18.0] 30.9| 19.9| 83| 9.7 11.1| 12.3| 13.9| 15.0| 17.5| 19.0| 20.9| 20.8| 24.0| 26.0
Median/ogy | 82.8|27.2(15.6|12.8(23.3(40.2(26.2(11.1[12.9(14.9| 16.6|17.8(19.4|23.0|25.4|26.6|26.3|32.0 | 34.6
+lo/osm 111.2] 38.0| 21.0| 17.0| 30.6| 55.7| 37.4| 14.8| 17.4| 21.1| 23.5| 25.3| 27.4| 32.9| 36.0| 38.0| 37.2| 46.3| 45.6
+20 /s 149.3| 40.9| 31.1| 24.2| 43.3| 73.2| 47.4| 21.7| 22.0| 20.8| 37.8| 36.4| 38.9| 43.1| 47.7| 54.1| 49.5| 63.1| 64.6
Observed/ogy | 101.7|35.1|21.6|15.5 | 28.546.4|21.9]11.6| 9.3| 9.5 12.1|21.3[20.1]18.3[19.0(20.1|21.6]29.133.3

H— 47
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(Lv) (T,,,4V) Limlts

CDF Run Il Preliminary
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102 |
=
(2]
©
o
-
(&)
32 10 b :
n OO SONN OO ORONN- SO T HWW - et Expected
D .
; - HWW - e1 = 1o
..... I:I HWW-e1 =20
1 Standérd Model T HWW- ot Observed
1301 1 1 I140l 1 1 1501 1 1 I16 1 1 1 l17 1 1 1 l18 1 1 1 119 1 1 1 1200

A. Limosant @ Ggrenoble, EPS, July 21, 2011

Higgs Mass [GeV]

CDF Run Il Preliminary

J L=8.2fb"

102 |-

95% C.L./og,,
|

Standérd Model

- ut Expected |
~ut=to
“ut=20

— HWW - 11 Observed

M R I M S A |

130

Other High Mass Higgs Searches at the Tevatron

1 80I 1 1 I1 9 1 1 1 I200

Higgs Mass [GeV]

31



w (LV) (thadv) + 2 or WLOVCJC’CS @D 4.2 fb-—i

* Sigwnal from both H=wWw and H—TT — -1

1—1 60__ -
S sk M=160 GeV/c?
®*  Train Boosted Decision Trees (BDT) N ®  Sionanz5e
u>11 20— E MmJ
N T
¢ Low TT : GGF 100 1 $+iets—> Iv+jets
- [] z+jets— tt+jets
80 T I z+jets— ll+jets
, - [ DiB
*  ntermediate TT, WW : GGF, VH 60 H o
200 1.355 Hggs
*  Highww:GgGF, VH, VBF 205_
°  Form a combined BDT 01-0.8-06-04-02 0 0.2 0.4 0.6 0.8 1
cBDT
° Muown chanwnel: B=405, bPata=414 o 4

AN
00
®  Electron channel: B=198, Data =188 T4 1 @
o 80 eT
T type| it Wtjets | Zuu+jets | Z--+jets | DB | MJ | £¥Bkgd | Data >
type 1| 7.9 5.7 2.9 17.9] 1.3 11.4]| 47.2| 56 -
type 2| 65.7 37.5 16.7 108.8| 83| 40.4| 277.6| 287 60 My=160 GCV/OQ
type 3| 8.3 21.6 2.7 27.7| 1.6/ 182 80.2| 71
All [ 820 64.8 22.3 1545 11.3 70.0| 404.9| 414 0
4 ’
eT 0.335 HLggs
T type| tt | Wjets | Z..+jets | Z..+jets | DB | MJ | ¥Bkgd | Data 20 _
type 1| 2.3 2.9 0.6 63| 06| 60| 188 10 —— !
type 2| 14.9 21.8 17.2 30.9| 1.5|320| 1184 117
type 3| 7.2 17.8 2.0 11.4|  14|217| 611 61
All 24.4 42.6 19_8 48.6 3.6 59.2 1983 188 '1 '0-8 '0-6 '0-4 ‘0.2 '0 0-2 0-4 0-6 0-8 1
cBDT
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Limit / o(H+X — 17 jj)/SM

10
_ ................. . Expected Limit -~ .............. e e
e, I Expected+ 1 s.d. .............. e S R
I — ; ............. Expected i 2 Sd ...... }St.andardmadelﬁ.'-o.
- e e
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m, (GeV)

®  Flat sensitivity over a wide mass range
® ®Best Observed (Expected) at mpy= 160 Gev/c? of 11 (12) X Gy

Conference Note D0 Note 6171-CONF
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