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Preferences from Myy and mygp

oo e Speiror prdniah 2
TevatoniLHC longer dominates
— |LC/GigaZ
Mgop = 172.7 £2.9
GeV
New CDF/D0 Mass
Combination

§ W self-energy
may be decisive
once Myy

Improves




New Top Mass Combination

Mass of the Top Quark (*Preliminary)

Measurement M [GeV/cz]

top

CDF-I di-l . 1674 +£11.4
DS-1 di-l 168.4 £ 12.8
CDF-Il di-I* 1653+ 7.3
CDF-I ' 176.1+ 7.3

D-| ' 180.1 + 5.3
CDF-II 1+] 173.5+ 4.1
D-I ' 169.5+ 4.7
CDF- 186.0 £ 11.5

x%/dof = 65/7

Tevatron Run-I/I1* 172.7+ 29 §

§ This includes new

preliminary
measurements

(based on 320 pb'1)
from CDF/DO which
simultaneously fit the
jet energy scale with
the hadronic W
mass constraint

The correlated
systematical error is
of order ~1.7 GeV




SUSY Guidance

Lightest Higgs mass
compatible with high
tanP region for wide

range of stop mixing

qd, é - h:

down- il He

type 4 Preliminary
~ A

ad- ¢

Use tanf enhancement!




Large b-Production

§ But how well known...

Use Leptonically Decaying Z.’s
as a probe!

152-184 pb- DD
Z_|_b « Data

— Expectation
O Charm
L Bkgd+Mistag

B-hadron

Entries / 10
S

Lifetime tag

100 150
m,. (GeV/c?)

PRL 94, 161801 (2005)
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MSSM Higgs b(b)$ Search
b(b)p — b(b)bb ¢=h/A or H/A
§ At least 3 b-tagged jets

§ Data-derived background shape
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b(b)p Limits: tanZB Enhancement

Enhancement depends on loop corrections (Ap)
and SUSY parameters:
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MSSM Higgs bosons Dﬁ
bbo(—> bb), ¢ = h, H, A
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b(b)$ Projections

Tevatron will
CDF+D@ probe below
MSSM Higgs - bbA(—bb)

95% exclusion sensitivity s

tan } =
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Projection based on
existing analysis:
Doesn’t include proposed
m, (GGV) i b-tag improvements




Higgs Decays to t-leptons
+ t-ldentification
Methods (CDF)

seed track \
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E’ obj [G eV] E obj [G ev]

cluster cluster

Sig MSSM Higgs — 1 Search, Track Multiplicity
not associated iso CDF Run Il Preliminary 310 pb’ e CDF Run Il Preliminary 310 pb’”
with tau candidate o DATA o DATA
|:|Z—>TT
Method yields a rich sample g T
of taus with the expected Before

visible masses and track

4 ,
—d r v . .+.
multiplicities from Z—t m-.

0 02 04 06 08 1 12 14 16 18

Track Multiplicity m(tracks+r"'s) (GeVIcz)




h/H/A—tt Search

§ Visible Mass is the final
search variable:

CDF Run II Prehmmary, 310 pb1

[ Z/y*—wc
I other

M jet—1 fake

Higgs—1t
m, = 140 GeV/c?
(at 95% CL)

50 100 150
(GeV/c?)

VIS

o(pp~ ¢)-BR(¢~17) (pb)

Tevatron, “/'s = 1.96 TeV, MSSM, tan3=30

MSSM Higgs — tt Search, 95% CL Upper Limit

CDF Run Il Preliminary, 310 pb™

= Observed
— Expected

™ 16 band
2c band

IR ISR TR VR S S NN S S S [T T S N S S S N
140 160 180 200 220 240
m, (GeV/c?)




MSSM Higgs—trt Search

§ tanp Exclusion Limits:
b(b)¢

MSSN' Higgs—1tt Search, CDF Run#Preliminary, 310 pb
100

MSSM Higg®:tt Search, CDF Run Il Preliminary, 310 pb’

X k<0

80 no mixing

u =+200 GeV
M, = 200 GeV
M. e =1TeV (M ™)
ausy = 2 18V (no-mix)
|

c
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40 Mg e, (M)

20

no mixing no mixing
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Higgs—tt Projections

S s Higgs—tt and
h/AMH —TT b(b)(l) will reach

95% exclusion sensitivity

Assumes several analysis similar sensitivities
mprovements at the same time

Opens up exciting
prospects for learning
more about SUSY as

Yp and y; see

160 200
mp (GeV/c2)

different loop-
corrections




Charged Higgs from top quark decay

§ Predicted to substantially modify top quark
Branching Ratios at high and low tanf

§ Additional sensitivity in lepton + T channel
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Posterior Probability Density

Dilepton

Expected events

m,.=120 GeVi/c”

10
tan(B)

Lepton + Tau
decaying Had.

m,.=120 GeV/c”

Expected events

95 % Area

L

10
tan(f)

10

tan{(B)

2

10




Br(t—H¥b) Exclusion for Br(H*—tn)=1
§ Range of Exclusions Br<0.4 to Br<0.7
depending on MSSM parameters

Limit Distribution Tauonic Higgs Model CDF Run Il Preliminary
for possible BR combinations

Excluded 95 %CL ~ m=175GeVic?  [Ldt=192pb"
- cvy=1- == * T = + 0 =
CDF Run Il m,-=120 GeV/c 2 det=192 pb1 160 BR(H >1v)=1; BR(H >c¢3)=BRH >t B)=BR(H >W*'h%)=0

EE ——— SM Expected
E== % SM= 1 Expected
. CDF Run Il Excluded
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H'—cs Search in progress



MSSM Higgs Searches

§ Two Higgs doublets model
5 Higgs bosons:
§ 2 Neutral scalars h,H
§ 1 Neutral pseudo-scalar A

§ 2 Charged scalars H*

§ Inthe MSSM Higgs sector
masses and couplings are
determined by two
independent parameters

§ Most common choice:

Maximal stop mixing
H, tan =2 A )
Mg = 1 GeV : anl /;;-f-'
H tan p=20 27

HT, tan p= 20

o
L
>
Q
Q
w0
O
Q
I
=

00 25 50 75 100 125 150 175 200 225 250
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§ tanP — ratio of vacuum expectation values of the two doublets

Ma — f do- lar Hi b
§ A — Mass 01 pSeudo-scalar riggs noson In the MSSM:
Mh < 135 GeV




Neutral MSSM Higgs bosons

Decoupling limit (MA=200 GeV)
§ h behaves SM-like
§ Standard model searches directly apply

§ MH~MA~MH+

Ma=0(Mz) and large tanf

§ H behaves similarly to SM Higgs (SM searches apply)
In other cases for large tanf and Ma<200 GeV

§ A— WW,ZZ never allowed at tree level

§ h,H— WW,ZZ highly suppressed

§ h,H,A almost exclusively decay into bb and Tt
Large Ma small tanf

§ H,A decays almost 100% into tt
§ for lower masses (200-300 GeV) also H = hh and A — Zh

If SUSY particles are light the Higgs bosons may decay

Into s-particles



MSSM Higgs Couplings to Fermions

f

H_<f

e proportional to mass — 3rd generation favored

 tan [ enhances couplings to down-type fermions




MSSM Higgs Production

——
o7 (pp—=h { H+X) [pb]
V5 =14 Tey

M, = 175 GeV
CTECHY

tgll = 30




h,H Production and Decay
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Decoupling Large tanf mainly Large tanf hbb, Hbb (and Abb)
region bb, TT decays production dominates




MSSM h,H Decays

Small tanp H decays
into tt when aIIowed

S S S aaan

Branching Ratio (h,H)

my {GeV)

Decoupling
region

Large tanp
bb, TT decays

Branching Ratio (h,H)

my (GeV)




MSSM Production Processes

fan |3 =A

Maximal mixing

fen |3 =

Maximal miving

Cross-section (ph)

Cross-sectlon

g5—H (5M) ggE—H (SM)

tan =30

Muaximal mixing
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Cross-sec fion

eg—H (5M) gg—H(5M)

m (GeV
Large tanB hbb, Hbb and S
s ADD production dominates




h Discovery from SM Higgs Searches

In a large part of the MSSM parameter space SM Higgs
searches are effective to find the MSSM h boson

: : B § Inthe decoupling region  if
max
50 d}sgover contoul;s In mp. scenario H Sbhsarved tratd o

| owsaer | g distinguish SM from MSSM

£ m;" scenarlo

[ T
{42 NLOcross sectlons:

| Ry T I i § Search for H, A and H*
§ For large tanp exploit the
large cross section of Higgs
............. boson production in

association with a bb pair
§ bbH,A — bbtt

100 150 200 250 300 350 400 450 500 8§ be,A—’bbuu
m,(GeV/c?) s _bbH,A = bbbb (very difficult)

_____
_____




bbH,A = bbtt

HA 7777 weu+X 1 HA— 777 — 27 jets + X

IS
o

2
o

ma = 200 GeV/c? my =500 GeV/c?
tan3 = 20 tan3 = 30

W
a

bbH,A = bbTT
§ for MH < 400 GeV

s TT— Jw O

§ TT = & vvhad v
§ Higher mass also add

§ TT — hadv had v
§ b-tagging, T id and missing ET are the
basic ingredients

§ From the cross section measurement
it is possible to extract the value of
tanf

§ tanp uncertainty due to variation of
SUSY parameters (mpMaX scenario)
iIn a range +20% is ~15%
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Higgs Width in the MSSM

| i L S T
Higgs mass (GeV)




HA=HH

§

§
§

bbH,A = bbuu

H A — putu CMS
20 fb
-1

® A+H signal

mu = 130 GeV/c?, tanf3 = 30

low rate, BR(H—™ U M) ~10-3
high efficiency

precise mass measurement
(Mp mass resolution ~1%)

DY background
e tt background

Events for 20 fb—1 / GeV/c2

Main backgrounds: m, - (GeV/c?)
8 ZIy* = UM
8 tt = UM X

Selection requires 2 muons,

tagging and central iet veto
50 discovery

contours




H,A Discovery Contours

§ 50 discovery regions in the mpMaX scenario

-1
CMS, 30 fb

u = 300 GeVic?, M, =200 GeVic?

A, =\6 Tevica M__ =1 Tevic?

H,A — tt— 2 jets + X, 60 fb™

X HA —1tt—2 leptons+X

H,A — tt— lepton + jet + X

Excluded by LEP
200 300 400 500 600 700 800

m,(GeV/c?)




Charged Higgs bosons H*

MH+ <mt-mb MHz >mt+mb

§ Mainly produced in top § Mainly produced in
association with a t quark

T. Plehn et al.

o, p T ¥ [ small tanf

§ HX— tb decay dominates

but BR (HE— TV) still
sizeable for large tanf

decays tt—tH*b b
) o,
§ BR(HE=— tb)~100% for

Analyses are in
progress for the mass

. g
II.L r:n

region MHE ~ mtop

|
A




Charged Higgs Search HEF—= TV

MH+ <mt-mb MHz >mt+mb

§ tt — bHEOW — btvb £ v § gb — tH* with HX* — Tv and t = bqq
S tt = bTvbqq § Exploit helicity correlations
§ Use transverse MT mass built with  § Similar endpoint of MT at MW for the
T jet + missing ET background

§ MT can also be used for Higgs mass

§ tt background has MT < MW rement

pp —> tHi + X
H:t —> TV,

m,, = 200 GeV/c?
tang = 30
Ap(T jet,E,™) > 20°

CMS 30 fph-1

0 it SM
tt MSSM
(127.30)

mp+=127
tanb=30

—h

Nexp/4 GeV /10 b
Events for 30 fo™ / 15 Gev/c?

100 125 150 173 200

U 50 100 150 200 250 300
(t-jet, E miss)/GeV m.(7 jet,E,™) (CGeV/c?)



Charged Higgs boson Discovery

Contours
50 discovery regions for the mpMaX scenario

CMS, 30 fb™
W =-200 GeV/c? M, = 200 GeV/c?

— 2 _ 2
A, = 2450 GeVic", M_ . =1 TeVic

Excluded by LEP e
150 200 250 300 350 400 450 500 550
m, (GeV/c?)




Higgs boson visibility in the
MSSM

50 discovery regions for the mhMaX scenario

na.jz _€aOaOOOOOOOOGSee | 4 Higgs observable
G

3 Higgs observable
2 Higgs observable

1 Higgs observable

ATLAS + CMS

SLdt=300 fb'
,/ Moximal mixing

- .-'/r

o

2 ¢ contour (Charged Higgs only
counted once)

h — SM like

FLdt=3000 fb""

All the plane is covered

LEP 2000 .
N but there is a large

area where only h can
be seen




MSSM Higgs bosons and SUSY particles

§ References:

§ J.F.Gunion and H.E.Haber,
Higgs Bosons in Supersymmetric Models,
Nucl. Phys. B272 (1986) 1.
Nucl. Phys. B278 (1986) 449.
Nucl. Phys. B307 (1988) 445.

Errata, hep-ph/9301205

If SUSY particles are lighter than Higgs bosons we could
have a rich variety of decays, including:

AH — copeop

H='— ¢5 30c1 2=

—h—€15°¢10



SUSY Decays of the Higgs

MSSM Higgs coupling:

w = =500 GCeV M, =120 GeV
KAy . X3Xz2
0 - » ’I
{ Ul

Branching ratio

Most promising decay channel:

A,H— X2O X2O — 4] + EpMiss

I_I_l—l- 0

el

M. (GeV)




SUSY Decays of the Higgs

Example discovery reach:

A/H — yx — 4 leptons
prefer low tan f3,

complementary to A/H — 1t

a
l—-
2
T
re)
T
A
=

CMS, 100 fo™!

maoximal stop mixing

A, H—>xox2 —> 4 lept

7T —> 1+7—jet+X, 30 fo

=

Excluded by LEF
100 200 300 400 500 600 700 800 a00
ma (GeV)




Similar Ideas for H*

Analogous production mechanism for H* :

tanf=10 u= 150 GeY WM.=150 GaV¥

Analogous decay mode:

B #5800 1 057 <% Al viad

— only 3 leptons, need to reconstruct additional top (t—bj))




Invisible decays of the Higgs Boson

§ Weak boson fusion production If we do not require gaugino
IS the most sensitive process mass unification and M1<<M?2

§ Trigger on forward jets + missing ET
MX can be rather small and

§ Selection:

§ forward jet tagging, central jet-veto, BR(h — XX) can be very large
M(jet jet)

ATLAS - Accessible region
§ lepton veto, missing ET for 95% CL exclusion

§ A jet-jet small

CMS, fLdt = 10 fb™ ' M, =M,/5

95% CL
Excluded region

from chargino searches
EXCLUDED by LEP

100
150 160 170 180 190 200 210 220 230 240 250
u [GeV
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MSSM Higgs bosons and SUSY particles

Higgs bosons could be
produced in gauginos decays:

% %2 = hHAYX1

Different cascades possible
Involving heavier gauginos

Search for h,H — bb

Neutralinos and charginos
would be copiously produced in
the decays of squarks and
gluinos

CMS, 30 fb™’
§ i = 150 GeV/c", Me = 350 GeV/c’

S A = VB TeV/c", Mug = 800 Gev/c"

100 "DO 300 400 500 800 Y00 80
m, (GeV/c?)

Possible to observe

SUSY — h,H,A
with h,H,A — bb




Higgs Production in Sparticle Cascades

Scenario 1 (big cascades)

—_—C (720 GeV)
Y

~0
— X4
~0
A
and h, H A, HT
~0
.. (170 GeV)

\_ ¥ (95 GeV)

Scenario 2 (little + big cascades)

— g (1080 GeV)
Y

e h, H A, HT
“‘“ (270 GeV)

g (145 GeV)

2




More Possibilities

Scenario 3 (big cascades) Scenario 4 (little cascades)
§ 1200 GeV) ot (1200 GeV)
gt = q (800 GeV) — Ky
7
LB g — (800 GeV)

. ¥ Y. (400 GeV)

X3 150 GeV
=X SN E) \»

\_)’Zf(IIO &% —X (200 GeV)




h a bb production in squark/gluino
cascades

SUSY events are readily
selected from jets and

missing ET

Inclusive reconstruction of

Higgs decays is simply a matter
of combinatorics

Perfect marriage of SUSY and Higgs at the LHC!




Lightest Higgs Boson

Lightest Higgs boson is SM-like for large M 4

(decoupling limit)

Given the difficulty of detecting the h—bb decay at

the LHC, the Tevatron provides a potentially essential
probe of this low mass channel




Cross Section (pb)

Tevatron Low Mass Higgs Search

§ Maximum sensitivity requires a combination of
CDF/DO search channels:

§ WH— £ vbb, ZH—=vvbb & £ ¢ bb, WH>WWW",
Js =1.96 TeV

gg—H

120 140 160 180 200 3 _
180 200

160

Higgs Mass (GeV/Cz) Higgs Mass (GeV/c?)




¢ nbb Search (CDF)

. -1 .
CDF Run Il Preliminary (319 pb') CDF Run Il Preliminary {319 pb ) COF Run I Prelminary (319 b}

—— Data

319 pb_l W+ 2jets (> 1 b-tag) Double tags (SecVix-SecVtx)

- Data

—g— Data

.
I:I Wlight flavors D W-+light flavors

Background D W-heavy flavors

L ,
§§\\§ Background Error r D Diboson and 7't

. WEH 10 (m, = 15 GeVic)

D non-W-
Mean = 98.87 + 0.2 GeVic? [ «

] W-+heavy flavors

] Diboson and Z'v'r

Events / 20 GeV/c*?

] Top

T Background Eror - \ Width = 17.0+ 0.2 GeVic?

. Background Error
FIndf=18.58/ 14
KS Test = 0.59

N t Tt

[ 0 AR i o T i
05 1 15 2 25 3 35 4 45 050 100 150 200 250 300 350 400 450 500| 05 175 1 28 1 18 ¢ &
Jet Multiplicity Dljet Mass (GeVic') Jet Multiplicity




enbb Search (DQ)

Expect 0.14+£0.03 WH
4.29 +1.083 Whbb
5.73 £ 1.45 tt+other
L =382 pb” D@ Preliminary Total 10.2 =+ 2.4 events

W +> 1 b-tagged jets ¢ Data Observe 13
CIW + jets
EIQCD
Wi _
CWbb
@ other
COWH

(115 GeV)

* uvbb in Progress...

D@ Preliminary
e Data
CIW + jets
E1QCD
Ett
Ewbb
E other

>
[¢})
(-
N
—
n
el
c
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>
LLl

Tagged Sample

50 100 150
Dijet Mass (GeV)

100 150 200 250 300
Dijet Mass (GeV)




Missing Energy Channel (CDF)

§ Two Control Regions:
§ No Leptons + A¢(ET, 2Nd Jet)<0.4  (QCD H.F.)

4 (Top, EWK, QCD)

Control /\

Region 2

b-jet

(QCD, Top, EWK)

4%

X

b-jet

|

40 60 II 1 120 140 160 180 200 ] 3P 180“ TWO jeTS
G V - And .
Fr(Ge) AdH, 27 Jet (one b-tagged)
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Events/15 GeV

Missing Energy Channel (CDF)

ZH—vVbb Search, Signal Region

CDF Run II Preliminary
289 pb™

ZH ™10
" M,=120 GeVic?
-+ Data
I acp+Mistag
o

D W/ Z/Di-boson

150 200 250
Di-Jet Mass (GeV/c?)

QCD multi-jet
TOP
Di-boson
W+ ht
Z+ht

M iqtaq

2.1 + 0.4
1.14£0.2
3.0+ 2.6
3.2+1.2

7.0+ 1.0




Missing Energy Channel (DQ)

§ Cross-efficiency important

§ WH— £ nbb (lost £)
§ ZH—nnbb

§ 3x Larger WZ/Z.7Z Signal

§ Similar dijet bb mass

peak ' 00 = 150 = 200

Mass (GeV) 105 125 135
60 | 65
B Linit @5%C.L (pb) [ 122 77 | ss

D@ Run Il Preliminary
—e— DATA

[ zivziizob
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WH—-WWW (CDF)

CDF Run Il Preliminary 193.5 pb " [P Tt (RO ST (BT  au

I Z ®

*One Leg” No Event : Data

" Photon Seen ] MC base background
L Conv. ] Fake lepton

Signal box ' I Residual conversion
. Region A Expected: 0.95 + 0.80 ]

- Expected: 6.2+34 Observed: 0

- omeneds | (03 SM Signal Expected
| mp=160 GeV
Region B ]

Expected: 20.3 + 7.1 ]
Observed: 30 =

)
=

CDF Run Il Preliminary |
193.5 pb-1

(1]

Events /5 GeV/c
o

N A
B

Region C
Expected: 8.1 +3.1
Observed: 12

Fake Lepton Regionf

— ' 20 30 40 50 60 70 3:5
40 60 80 100 120 P_. (GeV/c)
Vector pT Sum  P_., (GeVic)




WH-WWW (DQ)

swwwis 2t 24 x TR LS
data

Total

-m-

§ Important bridge

dClrosSs 1 30'1 60 GeV g _DQ Run ! Prellmlnary
“Gap” from H—bb 3 /363-384 | b -1
and InCIUSIVe = 1 7 o.bserve.d 85% C.L. Tt
H—>WW 8 | = e

I .n1 i | —«— CDF Run Il preliminary

; 10 : :

© : .

§ Background from 10" T 120 740 160 180 200

M, (GeV)

WZ—=0nd




DY Run Il Prelimina
- DATA
mZ/y+Y ML
EmDiboson
Ctt
Bl Higgs 160 GeV Aq)g g

1

oxBR(H->WW) (pb)

4 Generation Model

| Topcolor
' Standard Model
120 140 160 180 200
Higgs mass (GeV)

Leptons from Higgs tend to
point in same direction

Excluded at LEP

WW cross section measured
oww =13.827 (st)2 (sy.) +0.9 pb
Apply Ap g g <2 PRL 94, 151801 (2005)




Overview of CDF/DQ SM Higgs

[—
-

[

~
i)
O
N
i
M
X
-
O
=
-
L
s
.0
0,
O
—
O

10

Searches

Tevatron Run II Preliminary

- WH—>evbb ZH->wWhb HoWwslvly
| Do:agzpbt D0: 261 pb’ CDF: 184 pb™’ W T

CDF: 194 pb™*
I \

WH—bb Ho W Slvly
W Y CDF: 319 pb’ DO: 299-325 pb!
D0: 363384 pb™!

]

ﬂ

ZH—vvbb
CDF: 289 pb'!

SM gg—H—-WW'

M ZH—7hb

Lol

110 120 130 140 150 160 170 180
m,; (GeV)




Prospects for SM Higgs Search

WH-evbb

M, =115
GeV

DY RunIl
382 pb?

HSS Current analyses sensitivities are
I lower than used for projections, but
kel differences appear to be

e-only
L (fb'1)

Dijet mass
window

[85,135]

, 1. SUSY/Higgs Workshop|
- Higgs Sensitjvity ('98-'99) -
" Study ('03) :

[100,136] i 100

Dijet mass
resolution

14+1%

[ statistical power only
10 % L (no svatemm:s)

Signal
events (S)

0.12+
0.03

Background
events (B)

2.37 £
0.59

5c discovery
3o evidence

5.79

Significance

(S/B)

0.08

; PRELlMIN}QRY 95% CL exclusion ]

80 100 120 140 160 180 200
my (GeV)

0.20




Tevatron Higgs Search Summary

§ MSSM tanp enhancement searches
§ b(b)d & Higgs—tt already sensitive to tanb~50-60

§ Plans to add b(b)f—b(b)tt
§ t—=H¥b, Ht—tn results (Plans to add Ht—cs)

§ SM Higgs searches
§ Full complement of search channels with first results

§ Will be important to benchmark search sensitivity with
WZ diboson production with Z—bb

§ ~1 b1 to analyze by Fall
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SM Higgs Production Processes

e Gluon fusion: gg > H c=0.70 pb

for M(H) = 120 Gev/c?
with QCD NLO correction

e Higgsstrahlung: qq — VH > W, WH: 6 = 0.16 pb

ZH: 6= 0.10 pb

e Vector Boson fusion: qq — qqH
c=0.10 pb

o =0.004 pb

q /b g v
>nmm\\h‘H° +
3 b B FFETTT,




Z—>bb (CDF)

CDF Run 2 preliminary - L=333 pb’
. Selected events
Background

Z signal: 3394+ 515 events
Fit result
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¢ nbb Search (CDF)

CDF Run Il Preliminary (319 pb'1) CDF Run Il Preliminary (319 pb'1)
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D@ Run Il Preliminary
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Improvements to b-tagging

§ Analysis depends on strongly on b-tag
§ Neural Net b-tagging
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Z—1tt as a benchmark

- OS-bckg
- background

Z—tt MC

§ DA Neural Network T-
Selection

§ Variables:
§ Shower Profile
§ Calorimeter Isolation i
§ Track Isolation 30 - 1
§ Charged Momentum Frac
§ Opening Angle
§ Etc.

§ 3 Types:
* rn-like
+ p-like
§ Multi-prong
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Missing Energy Channel (DOQ)

Trigger on event w/ large T & acoplanar jets

Instrumental /ET backgrounds (Data-driven estimation)

Asymmetries comiyict: Al nd A,
thlﬂi,qtpztrk) from Sidebands(Data) signal region

| DQ:R_un,Ii.Pr‘eliminary R D@ Run Il Preliminary

~Sign

6-04-02 -0 0.2 04 0608 1 e oy 002
Ptrk_Ptrk)IPtrk ' E H H . . . E . .
(Pr-PrlPr (E; - Hi)(E; + ) (E; - HO)I(E, +

0.3
1)




Missing Energy Channel (DO
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D@ Run Il Preliminary
—e— DATA
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H—WW (CDF

Cluster mass:

CDF Run Il Preliminary, L, ., = 184 pb™’

M, = 160 GeV
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