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Minimal Supersymmetric extension of
Standard Model(MSSM) predicts five
Higgs bosons

h'/H°(CP-even), A°(CP-odd), H*

+ MSSM parameters related with higgs :
tanp =30, m, =120, 140, 160 GeV

+ Higgs production at the Tevatron
bb — ¢ (= WH/A), gg— b, ¢q— o, etc.
+ Higgs decay modes :

o— bb , O— 11, etc.
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+ Why is T channel interesting?

@ Second largest branching fraction after
¢ — bb
@ ¢ — bb dominated by fakes.

@ Much cleaner than ¢ — bb although
¢ —7T branching fraction is ~10 times
smaller. Wik TT ]

tanf = 30

Branching Ratio

+ T decay properties
@ Rich decay spectrum.

@ T—>evy,, T pv,v, : leptonic decays (~ 36%).

e’ 1)
@ T av,, 1> aa’v_, T - aaav_: hadronic : e
decays (~ 64%). N "

@ Always accompanied by missing energy due to 10 ---‘--“-'1' 7 =]
neutrinos in final state.
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+ Data

@ e+ T trigger : ~ 72 pb-!
@ Jet trigger (for fake rate studies) : ~ 72 pb-!

+ Signal MC
@ Generated by Pythia with tanp = 30, M ,= 120, 140, 160 (GeV).
@ Used (7., 7)) final states, where T, denotes T — ev,v,
and 7, denotes hadronically decaying t
+ Backgrounds
@ Z/y* — 7 7 (irreducible background) generated by Pythia.
@ Z/y* — e e generated by Pythia.

@ W —oev, + jets generated by Alpgen+Herwig.
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+ Isolated track.

+ Deposits most of its energy

in EM calorimeter.

Hadronic Calorimeter
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+ Signature in ShowerMax
detector consistent with that
expected for an electron.
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Expected signature:

o Narrow, isolated jet.

@ Low 1" multiplicity (0-3).

+ Reconstruction framework:

seed track
Low track multiplicity (1 or 3). \*l *

Define signal and isolation cones. '; :
\ |

Q Require number of tracks and 1% in / i I

signal cone to be consistent with expected _ 'l‘ |

signature; M < 1.8 GeV. not associated \ 1

. with tau candidate\\ '

Q No tracks and 11% between signal and I

\
isolation cone.
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Efficiency (%)
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Jet E_(GeV)

Jet — 1 fakes

@ Studied using unbiased jet sample
from the data.

@ Fake rate < 0.4%, about a factor
of 3 improvement over CDF Run 1 !!!

@ Create templates for use in
analysis. |

0 1 2 3 4 5 6 7 8
Track multiplicity
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+  Dijet : mostly suppressed by e, T identification

v /. — e e : Remove events with M, near M,

+ Woev +jets

@ One jet misidentified as 1

& Cuton e, ET transverse mass

effectively eliminates this
background.
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+ Form E four vector

of t, 7, K

v+ Before performing ¢ — vt search, we must see Z — 1t signature

first (not previously observed by CDF)

e
beits
A

[~ R <
] NS
L L oGRS
—

o atetet
NN
e

e

%5
92
i

100 120 140 160 180
Mass(e,t,MET) (GeV)

5
s

e

Lo

2
£

e

o

S i
sl
ooy
A
R
S
S
S
S
S

Sl
sase
S
e
o Baraverry
Foriic

4o
4
5
5
i
o
55
2
5
5
5
<
o
<t
ols
i
s

o

.
=
9

bt
%5
02
tt

o
i

§

>
3%
i

o5
o
Lo

(=]
©w

2%
bt
25

e
2

.

5
o
)

7
%

P50

FX

A
]
1
g

vk
5

7
o
s

7
3«

X
N
[

e

[ o
«
| | | | | |
m ;0w N 1w = 10 o
c N o . s <2
S S S
Bale 1lun O] pazZijeW.ioN
=
T T ®
o
- ©
oo I~
™ < la
5 g
[0 X
[ ,1
o 1
- =
b= n2
a
1o
- S
2

e
|- N ]
V//// N -

NN 5

0.21-
0.15

0.
0.05

y
_ L\\
! -,

§ RIS
AR XA
SRR
( PRI
B
- e e
s NSt e
» Ry
L= B3 S S0
$ e
SN IoSeteRite Rt et 2o R0 tete ot e et tet e e
4 R L e
RN = et
N N ]
I NN RN RN ot I [ ]
NN
— I et (Y]
3 Ko
PRgSsEses
L e
NP

L]

1 1
N 0~
s N o =
=]

> S
gaJe }jun o) paz|jeWIoN

Mass(e,t,MET) (GeV)

Mass(e,t,MET) (GeV)

10

APS April 5-8, Philadelphia

Dongwook Jang



— | CDF Run 2 Preliminary (72 pb-1) —
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Summary and Plan

Analysis tools are ready !
Observed Z — 7t final state, with (t,, T,) .

Work on (7, T3), (T3, T,) final states in progress.

¢© ¢ & <

Better mass reconstruction Techniques being
developed.
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