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460 Collaborators in 80 Institutions from 20 Countries
Many thanks to all of them for the results presented today
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38’9 Thanks to the Accelerator Division
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w Publication Summary

D@ History of Journal Submissions

SD -

—= Run |: 133 total
s Runll: 241 total

Number of publications

Last updated 07/20/2011 Year

28 new journal submissions (so far) in 2011
4 per month on average
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DG Wine&Cheese Seminars

» 11 February - S. Jabeen
s Top physics: mass from cross section, spin correlations,
FCNC in tt events
» 11 March - C. Schwanenberger
s New results for Winter Conferences (Higgs, A_(e"e’),....)

* 10 June - ). Haley

s Dijet invariant mass spectrum in W+2 jets events
» 30 June - B. Hoeneisen

s Likesign dimuon asymmetry

* This coming Monday 25 July (2:30pm)
s Doug Orbaker
s Forward-backward asymmetry in top quark-antiquark
production in proton-antiproton collisions at DO
s Result not covered today
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Reminder: W+2 jets

Repeated the analysis with

CG; = - —¢— Data - Bkgd - -
= 300F Z‘f""”bl  Brgitled selection and analysis
g »0F mowe | procedure as close as possible
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Reminder: like-sign 2y asymmetry

mc?;‘ 0.02 T m@‘ 0.02
L b
| 0%
ol SM il ol ) |
\
+ Standard Model I
-0.02 | [_| B Factory W.A. -0.02 | |
' D@ B_—ub.X —
I B po Asbl 68% and 95% C.L. regions
DG AP 95% C.L. are obtained from
-0.04 - ! v -0.04 | the measurements with
D@, 9.0 fb'l - IP sT:lections |
-0.04 -0.02 0 0;102 -0.04 -0.02 0 0(.102

a4 a4

A® =(-0.787+0.172(stat)+0.093(syst))%

3.9 standard deviations away from SM predictions

arXiv.org:1106.6308
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Outline

* New physics beyond the SM
s 1°* generation leptoquarks, stable charged particles

» B-physics
s Rare decays, CP violation in B —J/vd

» Top quark physics
s Cross sections, Rb, mass, spin correlations, single top

* QCD and Electroweak
- W+jets differential cross sections, 3 jets, A_(e’e’) and sin26)W

» Higgs
s Updated SM and BSM searches, D@ combination
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DE> Outline

* New physics beyond the SM
s 1°* generation leptoquarks, stable charged particles
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Search for 1** generation leptoquarks

in evqq' final state

Report limits in plane of LQ mass
and branching ratio LQ-eq

> [ DG, 5.4fb" —4— Data (d)
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S g Il Diboson ~

© Top quark g

£ 100 o !

g g s ---- LQ M=260 GeV

> F ! -t

o Er - o
N’
&
==}

L 14 1
200 400 600 800 1000
S, [GeV]

| 95% C.L. observed
/ ——D@,5.4fb"

"""" CMS

D@, 5.4 fb™

------- ATLAS 0.04 fb™
----- DO 1

0.04 fb™

.0 b’
|

[
250

300 350

arXiv.org:1107.1849

Joint Experimental-Theoretical Physics Seminar

7/22/11

200 450
M, [GeV]

10



| NP Searches (ll) - Long Lived Particles

Search for charged massive long lived particles (charginos,
staus, stops) using speed and dE/dx information

Exclude higgsino-like (gaugino-like) charginos
with mx<230 (251) GeV at 95% CL

(a py Preliminary 5.2 fb1 (b) Dy Preliminary 5.2 b
i_ i S » Data
10°E 103 1 Background
: . —— 7,100 GeV
g 1 2 10
uﬁ 10 w 10 3 u I
- NE
1= 1 |
1L 10 Ll
1093 107 T2 3 & 8
B dE/dx / <dE/dx>(u)

New at EPS, to be submitted soon
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Outline

» B-physics
s Likesign dimuons, rare decays, CP violation in BS—>j/\|;<I>
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B-physics (l)- rare decays

Measured branching ratios

s f(b—>A )*B(A — J/v A)=(6.01 +0.61(stat) +£0.58(syst) +0.28(PDG))*10°®
s B(B > J/y f))/ B(B — J/y¢)= (0.210£0.032(stat)+0.036(syst))

AN
Q 2 I - P
; - =700}; DY Run Il, Preliminary, 8 fb
@ 200} & f
= N(A,) =314 £ 29 D@, L=6.1 fb" 2600"
o & T
o L5001
@ a00f
C r
(] N
> 300"
L r
200F
100 i
05 5.2 5.4 5. 5. 6 6.2 T 53 7 Ty
Invariant mass (A,) [GeV/c?] Myovrcx (GeV)

arXiv.org:1107.1849

http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/B/B62/
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B-physics (l1)- CP violation

Updated measurement of CP violation in 3 D@ Runl, 8 fb
B — J/v ¢ flavor tagged decay g
s Polarization of decay products S500-
s Include s-wave contribution =~
s 2
a o
>
4 2
p W =
9 102 iod

M(KK) (GeV)

P

¢ rest frame j

JIy rest frame

Kt
::' _,f,flqj 'l.l_l"
':. e m e — Ll
/ e k i
i New at EPS, to be submitted soon
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B-physics (lll)- CP violation

‘D@ Runll, 8 fb™
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Updated measurement of CP violation 0.5,
in B > )/y ¢ flavor tagged decay 0af / :

4 0_33 i DatafBZau:D:z(lla) )

’ =/ i

s Signal selection (BDT) 02 7&— R |

s Flavor tagging 0 —if B ety

s Time dependence (next slide) i

% o2 04 06 08 1
New at EPS, to be submitted soon s
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10°F :
E. - DO Run I, 8fb" . data
[=]
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B-physics (IV)- CP violation

E D@ Run Il, 81b™ * data
% 20000+ — best fit
3
w M
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New at EPS, towbe submitted soon
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w B-physics (V)- CP violation
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New at EPS, to be submitted soon
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Outline

» Top quark physics
s Cross sections, Rb, mass, spin correlations, single top
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Top physics (1) - Cross Sections

Selection: lepton+jets channel - use kinematics and b-tagging

- 250 - 350 -
o ] DG, L=5.3 fb ™" © 300; DG, L=5.3 fb
ﬂ : I * 1@ _: °
E 200 3 jets 5 4 jets
o ] 4 m 20
150 200-
100{ 1502
] 100
0.1 02 03 04 05 06 0.7 0.8 09 1 0 01 02 03 04 05 06 07 08 09 1
RF discriminant RF discriminant
B 40w p @ ,
§4ooo D2, L=5.3 tb § D@, L=5.3 fb > bta
..“o_’asoo 1 b-tag g g
% 3000 E
€ 2500 £
-]
Z 2000 z
arXiv.org:1101.0124 Number of jets Number of jets
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DY, L=5.4 fb™
ee+2jet

1 Z(+jets): 13
Bl WW/Wz2/z2Z: 3 60

(b) D@, L=5.41fb"
uu+2jet

[ Z(+jets): 67
B WW/WZ/ZZ: 5

it 46 i [J Instrumental: 8
201 o DATA:74 40- Bt 60
i : e DATA: 144
10= 20l
™0 5 10 0

5 10

0
b-tagging NN discriminant

b-tagging NN discriminant

Selection: dilepton channel -
use b-tagging

Combine results to obtain

DO Run ll

Top physics (ll) - Cross Sections

lepton+jets + dileptons (pLB)
53f!

lepton+jets (topo + b-tagged, PRD)

53 fb”

dileptons (topo + b-tagged, PLB)
53"

lepton+track (b-tagged)* | o
1.0 fb!

tau+lepton (b-tagged)* H
2.2 b

tau+jets (b-tagged, PRD) H—
1.0 fp!

alljets (b-tagged, PRD) —H
1.0fp™

B M. Cacciari e

Migp = 175 GeV ] )
N. Kidonakis

CTEQ6.6M

July 2011

W 7a0nl 95 g
e 78502 0T b
T e
H 5.0 "1 *09 103 pb
] 7.32 j:gi 129 s045pb
*—H 6.30 "1 12072 2040 pb
——+ 6.9 jg j:j 104 pb

(stat) (syst) (lumi)

al., JHEP 0809, 127 (2008)
and R, Vogt, PRD 78, 074005 (2008)

S. Moch and
Illllllllll

?. Uwer, PRD 78, 034003 (2008)

M T

0 2 4 6 8 10 12

* = preliminary
red = 2011 result
blue = 2010 results

6= (7.56+0.63-0.56) pb (8% precision)

Systematics dominated by luminosity

uncertainty

Precision similar to theoretical calculations

G (pp — tt + X) [pb]

arXiv.org:1105.5384

P |
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4

Top mass measured with matrix

element technique in
I+jets/dilepton channels
Improved treatment of

systematics and heavy/light

quark JES differences
Also measured Amtop

DO . -oeciminary April 2011

Run | dileptons 0.1 | @ 168.4 +12.3 +36 GeV
+12.8 GeV

Run | leptontjets 0.1 ™" H—e—H 180.1 36 +3.9 GeV
15.3 GeV

Run Il dileptons * 5.4 b H-@&H 174.0 +1.8 +25 GeV
+3.1GeV

Run Il lepton+tjets * 36" HeH 174.9 108 12 GeV
+1.5GeV

D@ combination (April 2011) HeH 175.08 £0.77 £1.25 GeV

1 1.47 GeV

173.32 £ 0.56 +0.89 GeV
+1.06 GeV

World average (July 2010) HoH

=(0.8i 1.8i 0.5) Gev Run Il o(l+jets) * 5.3 —eo— 167.5 +54-49 GeV
arXiv.org:1105.6287  arXiv.org:1106.2063 o0 0 180
arXiv.org:1105.0320 Top Quark Mass [GeV]
n 1.6 T r T <) ™ 1 T L
X, [T W D@, 2.6 fb™’ 1 = [(pb)y = Do36fb"
E-ic_a DO 5.4fb-1 x-, 1'05? = 2 6 b o —E 8 180_ (b) ....... I.L+jetS 7
\3 | 1_04?. . . . . . . . . . _; ~ R T I R R
4 1 F, S N PP
' o 1750 o, =40 Oia N
1.02F T e FOFTON O A -
3 § s B
r 1.01 E Q‘D D’.'U o -
0.5 E N § Newmoona =/ -
| F N 1700 L SRIZE D]
» 0.99F | L
0 e e 09870 172 174 176 176 180 182 470 175 180
m, (GeV) m, GeV m, (GeV)

- ' Top physics (lll) - Mass measurements

Joint Experimental-Theoretical Physics Seminar
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-~ 3000 L L '
5 D@, L=53fb" 23;31
< 25000 ... f R=0.5
 E— i R0 :
2000 Background |
1500
1000
5004 i
8 ] 2
Ntag
L | L L L L | L L L L | L L
5 4D
S| DO, L=5a i
1 “= {t R=0.5
: ...... Bt Rf(o d :
102_ ackgroun _
10 —E '-"i‘---:--.:r-.I .... T4 el 1
| s -
13
10" T | T

NN output

Top physics (1V) - B(W-th)/B(W-qb)

Compare number of b-tags with
templates for different values of
R=B(W-tb)/B(W—qb)

» R=(0.90+0.04)
s |V, |=0.95%0.02

| ! L L L
1D@,5.41b™ i
0.5.] 68% CL E i
195% CL i

199.7% CL

0.6—_ B
0.4- 3
0.2- -
—
arXiv.org:1106.5436 Rmeas
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200 =

—— Data i
[ B it SM spin corr. ]
1501 [_] tf no spin corr.
2 - [ Backgrounds |
c E ]
g) 100 —
e
50
o 0 : 1
cos 8, cos 6,
arXiv.org:1103.1871
2 ] = it
£ 100 —— Data D@, L=5.4 fb
Z ]— @iSMspincorr. |

804"

60

40

20-

003

PRL 107, 032001 (2011)

- tt no spin corr.

]Il measured tt
{1l Background

035 04 045 05 055 0.6

R

Top physics (V) - Spin correlations

Measure strength of correlation C
between top quark spins, via
template fit to angular distribution:

1 d?o 1
S deostid ot =7 (1 — Ccosty cos )

Obtain C=0.10x0.45 (SM 0.78),
Exclude C<-0.06 @ 95% CL

Use full decay information in matrix
element method (compare
correlation/no-correlation
hypotheses)

Exclude no correlation hypothesis
at 97.7% CL
Obtain C=0.57%+0.31 (SM 0.78)

Joint Experimental-Theoretical Physics Seminar
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Top physics (V1) - Single top

Observation of single top t-channel production

c(tgb)=(2.90% 0.56)pb (5.5 standard deviations)

antiproton

.
-1
g_ (b) Dg 5.4 fb t-channel
S 40 Oy = 226 + 0.12 pb
ﬂ —
c ) D@ 5.4 fb ™!
q>, c 68% C.L.
LLl = . 90% C.L.
el 8 B 95% C.L.
- 20 &
[ 8
> :
[ -
a [
. S L 8 o Mee:s]urement
S m osu’
3.6 0.7 08 0.9 1 £ | om0 20 erations®
e (PSS T O Topavor”
Ranked t-channel discriminant 0 rene®
2 4
arXiv.org:1105.2788 s-channel cross section [pb]
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Outline

* QCD and Electroweak
- W+jets differential cross sections, 3 jets, A_(e’e’) and sinZE)W

Joint Experimental-Theoretical Physics Seminar 7/22/11
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4

Measure W+jets differential

cross section as function of jet
p, (for n*" jet in event), compare

to NLO calculations

N
- ;
o

a 1.6 r- ' '+ ..~ r = JT—¢ & * T * t T T ]
5 - e DY, 42" «« MCFMNLO wwn Blackhat+Sherpa NLO 3
1.4 — w . =
% 12 =\ Mg k=gt =
T E d s ]
1F 20" jet -]
0.8 —
0-6 E\W(s ev)+2jeteX o p)
Y L s | L s L L | L L L L | L L L s | L L L =
50 100 150 200

Second jet P, (GeV) (njets>=2
(0] 18 I T v T T T T T T T T T T T T T T T T T T T LE—
8 g E *DB,42f" «+ RocketrMCFMNLO wwen Blackhat+Sherpa NLO J
% 14 F u—\]MW+ (zp®)? w=1H 3
© = rd e =
12 I 3jet 3
1¢ -
0.8 F- =
0.6 & TRRRONEN —
0.4 F- W(— ev)+3jet+X c) 3

20 40 60 80 100 120

Third jet P, (GeV) (njets>=3)

E ' QCD (1) - W+jets differential X-sect

- Rocket+MCFM i Blackhat+Sherpa |

e g

: .""'"-., o D, 4.2 ", W(— ev)+jets+X 3 3

_3 B &, = -, i

1 O IE_ L 4, .‘..'4, _EI

- .’ll.lll.’l, “a,, §

%, », Q\, |

E "/g,,,‘, ». "o, E

= @ “n, e, ", .

- ’o,% ,2/,‘,, l"h"u ’h.‘ T

E- ."0 “ %, 'l:l" { ] ®, E|

= ~, “n, < =

E >, ", s, =

- ®, “8 » . :

_6 .5Q h‘frl ';”l" %

|- e, %, %, s, 3

1 0 E %, %, ‘?’" K 3

E 0’ ¢,, e ‘ =

C ’s‘ %, %, n

= %, %, /v:', )

107E ' 43

10%= 3

- o o ]
109F R0 p;'>20 GeV, |y*|<3.2

p$>15 GeV, |ne|<1 1, m W>40 GeV, P, >20 GeV
|

! LR !
20 3040

I

102 2x102
n" jet p, (GeV)

arXiv.org:1106.1457
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QCD (ll) - 3 jets cross sections

5

10
- - - L 24 (x4 L] 40 GeV (x4
Measure 3-jets differential _ . DY . e o e
cross section vs M, in bins ¢ 4 Iy1<08 © Pry> 100 GeV
of p_/rapidity g Prs > 40 GV <24
= 10
I - = (b)
Calculate consistency with =
. & . _ — NLO pQCD
dlffer_ent PDF sets as S 10 f_ 017'ii_j_ev plus non-perturbative corrections
function of aS 10 2 T | o == (RT1 'I"psz‘l"stl)/g’ |
04 05 06 08 1012 15 04 05 0.6 08 1012 15
M;, (TeV) M;e, (TeV)
™ i Dg L=0.7fo" |[[ —® MSTW2008 ([ = 0 HERAPDFv1.0
= I [ ---A NNPDFv2.1 |f O ABKMO9NLO
8_ 150 [ U= (PrtPtPr) /3| =W CT10 B o
ks [ S0 S0 g .
100 B “‘;l | ‘;' 4 | -'- ..... "‘f
%’j B --",ﬂ - -'-'|-"-‘E = N = 5
S : : \?.A._-/: g
“e 90 TN ==l by I w=w=2y, (c)
| | | | | | 1 | | | | 1 | | 1 | | | | | | | |
0.11 0.12 0.11 0.12 0.11 0.12

arXiv.org:1104.1986

(M)

Iial
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Electroweak - A_(e*e’) and sing,

Measure forward-backward asymmetry in . Avrsge 023150000018
Drell Yan events VS Mee A?{,I —e— 0.23099 + 0.00053

A(P) e 0.23159 £ 0.00041
=2 - - A, (SLD) o 0.23098 + 0.00026
Extract sin“0_ and Z-light quark couplings
W Ay® o~ 0.23221+ 0.00029
Ay© —e— 0.23220 + 0.00081
ap ——e—— 0.2324+0.0012
A, (DD), 5.0 fb' ——e—— 0.2309 £ 0.0010

l L | 1 | J
0228 023 0.232 0.234 0.236 0.238

sin® 0%;
> [ (a) os : _
- Z ot ‘e f:';lF (b)
-0 \ ' — LEP
0.6F IELAREN [ ~ Hi ook (65
I ! . I .' DG (2:D), 5.0 8’
i . -0.2F . D@ (4-D), 5.0 fs ,
0.4 " )
L g g
S -0.4 B P .
0.2 ---coF I .
- —LEP .
H1 prel. (4-D) - -
L H1 prel. (2-D) '0.6 -
D@ (2-D), 5.0 fis' L .
0 D@ (4-D), 5.0 ft" 68% C.L. L o aI‘XlV.Ol’g: 1 104.4590
i v b ey v by e by 1y I 68 /° C'L'
02 0 02 04 06 08, 08 55 06 04 02 0 02
A g:
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Outline

» Higgs

s Updated SM and BSM searches, D@ combination

Joint Experimental-Theoretical Physics Seminar

7/22/11

29



Higgs (1)- Low M

ZH—>vvbb AnaIVS|s sample (two b-ta s)

E 3505 MJDT >0.0 DO Prellmmary (8.4 fb)
. - -Top =
Search for WH/ZH associated @ 300¢ vy :
production: Lial= ES W 10 E
Q 200F -
- .. - - m : :
Bump in dijet invariant mass 1505 =
spectrum with 2 b-tags 100E E
50F -
Oy 100 150 200
DiJet Invariant Mass (GeV)
o V(-lv)+2 jets, 2 b-tags 2] — A
§900§— D@ Runll, Preliminary + Data. E : = Double Tag DY Prellmlnary,D:.: fb
$800 L =7.5'b et m o S0p | ZH - Z4LF
8700 0 Vht - Z+bb
“s00f- . B Top 0 T
; é e mvv L Diboson
-§500:— m (] VH (x50) 30 B Multijet
Ga00F =9 S
300F- . 20 —
200F M -
100F- e == o
o: k [ —-A—_I_'foqﬁn—ol—\/ 0 - ot ) [ - "
50 100 150 200 230 300 0 20 40 60 80 100 120 140 160 180 200

Di-jet mass, GeV/c?

Di'!et mass !GeV!
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Higgs (ll)-Low M

Increase size of dataset (up to 8.6 fb™')
Improvements in analysis technique (use full b-tagging

information from 2 jets in ZH channels)
Multivariate discriminants

x10° _ V(-lv)+2 jets, 2 b-tags 0 120 — T A
= — - Double Ta D@ Preliminary, 7.5 fb
8,45 D@ Runll, Preliminary —~+-Data S - 9 Y
o "L 1 Il Multijet > B —e— Data
= F L =7.5fb Valf w 100 — Z:LF
Q 12__ = Z+bb
g ant l ZH —
o 11 Top 80 re To
s | p
| mvv - | Diboson
0.8 [CJVH (x50) 60 &= o s Multijet
= I TR L L L LD ZH x 20
0.6 -
S 40 —
Wi i =
- " 20
0.2 — B :
—— | | -
07 08 -06 04 02 0 02 04 06 08 1 Q et

Final Discriminant

00102030405060708091

RF Output

WH: http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H108/
ZH: http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H109/
vvbb: http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H110/
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= 4o DO P'réinm'.ﬁéry Run II84fb‘ o I-Ib—lDatlalBlkgd _5
Data-MC comparisons after I e i A = MO
- 2 20 =
- - c F .
background subtraction and final 2 oL - E
fit to nuisance parameters for oF (B -l I__ ]
systematics | T T T ]
Yy -10:—_554_:1» | E
-30:—r|| ...... ...|...|...|l..|...|..1—:
T 08086 04 02 0 02 04 06 05 1
Final Disciminant
(o] .. -1 ﬂ ]
= DO P[;':::nér:(zrg, 7.51b E 60 ZHoIbD . g?gtam i 160
S~ 3 - > — Slgnal X 4
‘2 M 115 GeV Signalx 5 W a0 - B Post-fit Bkgd+ 1o 340
2 + —Bkgd + 1o Post-Fit - + + 20
® o _o

T # -20f —-20

T -40: —-40

60 DY Prellmlnary L= 86fb‘ —-60

o

0 0204 06 08 1
MVA Output

EEE LR T r2
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LLRB 2-6

LLR

3£ D@ Preliminary, 8.5 fb"

WH—-Ilvbb

MH (GeV)

LLR for [(W/Z)H]x[H—bb]

- : : : : .
100 105 110 115 120 125 130 135 140 145 150
m,, (GeV)

Higgs (IV)-Low MH

LLR

100 105 110 115 120 125 130 135 140 145 150
M, (GeV)

Sensitivities at 115 GeV:
* WH—Ilvbb: 3.5*%*SM
*» ZH->vvbb: 4.0%*SM
» ZH-Ilbb: 4.8*SM
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VZ-vvbb Analysis

o F DO Plreliminary, 8.41b" = B-Only LLR
S 600 —p-value 0.029 or 1.9 sig exp . B-Only LLR +16
‘g E p-value 0.003 or 2.8 sig olys B-Only LLR 426
g 500~ = SiB LLR
s C — Observed LLR
£ 400
w C
. C
2 300
: -
o C
200—
100

20 -5 -0 5 0

10 15 20
LLR

VZ Ana|y5|s sample (one b-tag)

N I I .
- 200— D0 Prellmlnary Run II 8 4 fb1 +Data Bkgd —
© [ S+BFitRunll 1+2 b-tags vz ]
ﬂ 150 :_ |:| +-10 _:
c C ]
2 100 | =
i IR
506 4 | .

0 -

o - - i
50ET" | | 3
-1 00:_I 1 1 | 11 1 I 1 11 | 11 1 I 1 11 I 11 1 I 1 11 I 11 1 | 1 1 1 I 1 —:
-1 08 06 04 02 0 02 04 06 08 1

Final Disciminant

W'Y Higgs (V)-VZ with Z-bb

Study WZ/ZZ production with Z—bb
in the vvbb final state
Measure ¢=(6.9 £1.3+ 1.8)pb

(SM 4.6 pb)

Observed significance 2.8 s.d.
(expect 1.9 s.d.)

VZ Analysls sample (two b tags)
70E po Prellmlnary Run Il 8.4 fb" —+- Data-Bgd
60 S+B Fit Run Il 1+2 b-tags 5v/z1

Events / 0.12
(4]
o

_l.lllllllll III|IIII|IIII|IIII|IIII||III|IIII 1

N
(=)
—L_IIIIl IIIIIII |IIII|IIII|IIIIIIIII|IIII|IIII|I

30
10 | —L
0
-10 L I |
17208 06 04020 02 04 06 08

Final Disciminant

Joint Experimental-Theoretical Physics Seminar 7/22/11 34



Higgs (VI1)- H-HWW

Updated theoretical predictions, improved understanding
of systematic uncertainties

Improvement in background model for ep channel

Full combination includes also Ivu and Wt fmal states
| T R S R R LR L R
D@ Prellmlnary, L=8 1 fb1_" Observed E_|m|t

AT B SNSIT DO

95% CL Limit/SM

— A R P

JIIIlI.lIll.lIIlillIlIIIlIIlI.lIll.lIIl
120 130 140 150 160 170 180 190 200

http://www-d0.fnal.gov/Run2Physics/ WWW/results/prelim/HIGGS/H111/
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Higgs (Vll)-likesign dileptons

Sensitivity to associate WH/ZH production with H WW decays via
likesign dilepton final state

Backgrounds: misidentified leptons / charge flips estimated from
data

D@ Run Il (5.3 fb') D@ Run Il (5.3 fb')
B 10 VHoIF+X, M =160 GeV —-data 8 24F  VHSFE4X, M= 160 Gev —-data
qc, - ee (at final selection) charge flip qc, 29 _ﬁ up (at final selection) charge flip
Lﬁ 8 - multijet Ii 20 E’é multijet
..5 L W-olv -.6 18 = W-lv
o 7 mwz-ii Nt = mwz-wi
2 ok ZZ-N/llvv 2 16 ZZ1 /vy
= L [Isignal x20 £ 14 []signal x20
2 [ 3 128
4 / ‘ 10
, e 2 —— A
et | |
‘1 08 -06 -04 02 0 02 04 06 08 1 07 08 -06 -04 02 0 02 04 06 08 1

Multivariats Riscriminant (inal) Multivariate Discriminant (final)

arXiv.org:1107.1268
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XD Higgs (vil)-likesign dileptons

Sensitivity to associate WH/ZH production with H WW decays via
likesign dilepton final state

Backgrounds: misidentified leptons / charge flips estimated from
data

i D@ Run Il (5.3 1b")
-2 = VHoFF+X, M = 160 GeV - data < nliL=5.3fb' i | = Observed Limit
q>, 85 eu (at final selection) multijet Ji 102 = : - —— Expected Limit
w 7 Wl = 0 Expected + 1 s.d.
= 2 wzosivil T
~ 60 ZZ vy =
3 5 = []signal x20 T
£ - [-3
=] S , >
= 4r — © 10
30 = == I =
o L& 7 g =

lodel = 1.0

o by Ty Py P
-1 -08 06 04 -02 0 02 04 06 08 1

Multivariate Discriminant (final) M, (GeV)
H

arXiv.org:1107.1268
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Higgs (1X)- Hoyy

= | Dg,821b"
» Increased dataset 2 @
» Use additional kinematic = |
- - - - - - -
information in discriminant (BDT) o
- - - 10
» SM/fermiophobic Higgs B
interpretation —Observed
- Expected
[JExpected = 1 s.d.
[]Expected + 2 s.d.
100 710 120 130 140 150
M, (GeV)
k= F 1 £ " D@, 8.21b" £ - D@, 8.2 fb™!
S ss00- P2:8.21 o L o 9  +Data-Bk
% 4000- (@ +Data S = (b) + Data o 80F _signalx15!.’8 (M =115GeV)
S, vy = 105L Cvy » 60 Post-fit + 1 s.d.
1o 39005 T+jet 2 1" T+et -4 40
% 3000 Wjet-+jet » 10°L Wjet+jet . +
o 3 Z/y*— ee T E Z/y*— ee T 20 B | _#
o 2500 —signalx100 (M, =115GeV)| & _ of —signalx50 (M =115 GeV) 2 o T
€ 2000} H Gl & — ]
[ E £ ) -20
Lﬁ 1500; 102§ -40
1000 i -60
500 i 80"
| coalav o bev b b b b b Lo o baas ol b b b b b b by P g by
% 80 100 120 140 160 180 200 1108060402 0 0204 0.6 08 1 -1 -0.8-0.6-04-02 0 0.2 0.4 0.6 0.8 1
M,, (GeV) BDT output BDT output
Submitted today to arXiv/PRL
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Higgs (X)- Limits

... ................ ................ ................ ................ : D E;specteql =2

95% CL Limit / SM a

..... :.DQ..Exclusmn.......

100 110 120 130 140 150 160 170 180 190 200
July 17, 2011 m;, (GeV/c?)

Exclude @ 95%CL.: M <105 GeV and MHe[161-17O] GeV

Expected exclusion: M €[159-170] GeV
http://www-d0.fnal.gov/Run2Physics/ WWW/results/prelim/HIGGS/H112/
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w Higgs (XI)- Sensmwty

- . ELIR, tlc
__] 15 SM nggs Combmatien 5 |:|LLR g
B DQ Prellmlnary, L=4. 3 8.6 fb -- LLR, ¢
5
0
3 | | | | | | | | |
100 110 120 130 140 150 160 170 180 190 200
July 17, 2011 my, (GeV/cz)

Achieved 1 standard deviation sensitivity
over the entire mass range

http://www-d0.fnal.gov/Run2Physics/ WWW/results/prelim/HIGGS/H112/
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I3 Higgs (x11)- Exotic Models

In 4™ generation model enhanced production cross section
gg—H, interpret H-WW search: exclude M _e[140-240] GeV

In fermiophobic models use H—yy exclude M <112.9 GeV @ 95% CL

- L R R B I BRI WL L N

N e Expected ] ~ 1f -
- DO Preliminary, L=8.1 fp  —— Observed = < [D@,8.2fb"/ —Observed

- N R O S | [ #10 Expected i ... ] T . [ ----Expec:egllJr1 g
- ‘[ ] 420 Expécted | . a - & EExpected £ 1 s.d.
C H" WEW(eu,:ee,uu)E | 88885 4G(low) SxBr(H-WW) ] % - i [JExpected+2s.d.

--H; prediction
--LEP limit

107F

T DO et 00T I D v e

120 140 160 180 200 220 240 260 280 300 L e R T T T T
M, (GeV) M, (GeV)

http://www-d0.fnal.gov/Run2Physics/WWW/results/prelim/HIGGS/H111

95% CL Limit oxBr(H—> WW)(pb)

0 : ! | !
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Higgs (XIll)- Doubly charged H

Frm T T T >10—'"'|“"|“"I"“I"" >12_""I""I""I
E 4:(a)D@,L=7.01b" 8 " (b) D@, L=7.0fb" 8 [ (c)DG,L=7.01fb"

a — i — Data o 10F — Data
= — 333 = 8 — B..=1 - 100 — B,=1
P 3 E —B 1—1 B B - Bur—1 n r — BHT=1
2 —B.=B,=B,, £ o | —B.=B,=B,, £ 8 — B.=B,.=B,,
o M = 120 GeV o M = 120 GeV o I M = 120 GeV
m of 41 B Diboson o Il Diboson m 6r Il Diboson

- Zo1t 4 Zo>1 L Zom

o= Bz up - Bl Z-pu aF Bz pup

. I Other i ’ I Other C I Other

g 20| ] of

: il L [

0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 500 250
M (t,7,) [GeV] M (’c1’52) [GeV] P; [GeV]

Search for H** decaying to p/t

— Observed
........ Expected
Theory uncertainty

First time t channel considered | Excluded (DQ)

Consider also mixed decay channels

“.. (a)D@,Lupto7.0fb"
. pp> HEH
%, Be=B,=0
|l“l|||||||||
180 200 220
MHLﬁ (GeV)

arXiv.org:1104.4250
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Two searches for H—H1t decays:

Higgs (XIV)- H-1tr

4 Gluon fusion production (e+pu and p+t final states)

s Associated production bH—btrt (u+7 final
Set limits on M /tanf plane

arXiv.org:1106.4555

- D@, L=73fp" —— data

% - (a) D@, 5.4 fb™ (uv,) 120F T T Tl Z+jets
6 1w @] —>- ous (b) All,types g s
= = : -0
g . b2 == Multijet 100 -
O 102 bt i — Wijets Other
= 10 = Other EW-+f « 80 S35 Sig m =110 GeV/c?
c S 2 S )
d>.) C bl LEPSee e $(120)—t, 0=50pb c
i@ :F S 60

10 = Ll

107G 150 200 250 300 350 400 -0.2 0

states)

arXiv.org:1106.4855

DD, L=7.3fb"
(o)) m, max, p=+200 GeV

100

Lases "1=+= DD expected
j I D3 exclusion
[0 LEP exclusion E
—— CMS obs. 36 pb'[10] 3
CMS exp. 36 pb ' [10] _;

0y
.
.
0y
.
.
.
.
.
S
.
. -5
.-’
.
.
.
.
.
.
et

3
3

I TN T
100 150 200

a1
250

0.2 0.4 300
o Visible Mass (GeV) D, [m, =110 GeV/c*] M, [ GeV/c?]
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w Higgs (XV)- SUSY Higgs

C a)3jet D@, 5.2 fb™

- Low-mass likelihood

1400~

1200~ —+ D@ Data

w - — Background
1000:_ [ Heavy flavor

800F ---- Higgs (120 GeV)

600"
400"

3

§ 1600 © Dé Preliminary, 5.2-7.31b"
o

Expected +1o

- Expected +20

Observed BR(h—11) = 10%

vents/

b
...
10 ™.
.,
.

==== Expected BR(h—t1) = 10%

e

Cross section o(gb— hb) 95% CL [pb]

AL
-
S

soote="_ U | @ P T
% 0.10.20.30.40.50.60.70.80.9 1 e w0
D
Combine the result of the b1t search 2

with the bbb search

Best limits from the Tevatron on SUSY
Higgs

— D@ Observed
— D@ Expected

bbb channel remain exclusive domain of |

Tevatron experiments 100 150 200 250 _ 300
M, [GeV]

http://www-d0.fnal.gov/Run2Physics/WW W/results/prelim/HIGGS/H113/
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w Conclusions

Many new results for EPS/DPF/LP

DO on track for publishing a record number of papers in
2011

Direct and indirect searches at Tevatron and the LHC
strongly favour a low mass Higgs boson in the range ~120-
150 GeV

Tevatron is unique due to its sensitivity to the H->bb decay
mode

Thanks to all DG colleagues who have contributed to these
results

Public web pages for DO results for Summer 2011:
http://www-dO0.fnal.gov/Run2Physics/DOSummer2011.htmli
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