L)

Combined probability (Method I)

First set of 9 variables. This set is reasonable and well
motivated, however is has been selected a posteriori. The bias
of thea posteriori selection is discussed later. First we
Investigate the effect of correlations between kinematical
variables with three different methods:

Neglect correlations between variables; define 1 =11, P,
M= ka_O(—In M) /k!

The control sample has a probability ['1-= 46%

Events with a superjet have [1.=1.6 10 ° (4.8 sigma
effect).

Folding the n—distributions, =4.510 .
The n— asymmetries do not drive the low I+ value.

hep-ex/0109019
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Combined probability (Method I1)

This method accounts for correlations

Use about 3000 ssmulated events +

= Non-W: use datawith a superjet, MET > 20 GeV
and | > 0.2 (12 events) or data with MET>20,
|> 0.2, and one jet witha SECVTX tagand SLT
taggable (165 events)
Perform 107 experiments each one with 8 2-jet
and 5 3-jet events

In each experiment, randomly extract each cross
section o; using Gaussian uncertainties in the
prediction of each cross section and then the
corresponding number of events Ni including
Poisson fluctuations.

Then randomly extract Ni events from each
simulation

Events/(0.001)
|_\
o

=
(@)

= \\‘\\\\‘\\\\ (]
-0 02505075 1

\\I'I‘I'Il\\“\\\\\\\‘f

0 002 004 006 0.08

|—|1/9

Compare the distributions of the 13 eventsto the
templates using the usual K-S test and derive the M= (1.6+0.4) x10-5

product of probabilties 1.

Wefind 16 events with a probability 'l smaller
than the data.
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Check using the data

Use the control sample of data (42 events)
The 13 events with a superjet have MY°=0.0345

The probability that 13 different events extracted '
randomly from the control sample have a product 3
of probabilitiesT no larger than the datais

S |
(14 + 0.4) x 10° . S 107
C
L

Among these particular 42 events, it is hard to

find a subsample of 13 eventsthat disagreeswith 10

the SM smulation as much as the events with a
superjet.

03

H‘HH‘HH 11
-0 02505075 1

Ll an,

|

The 42 events cannot contain more than 8 events 0 002 004

with the same philum of superjet events.

006 008

|—|1/9

01




Combined probability

¢ The combined probability depends on the
estimate of the sample composition and its
uncertainties. If we assume that events are all due
to top quark production, IN+=1.2 x 10~>for events
with asuperjet and I'l= 0.8 x 10-*for the control
sample




Another reasonable choice

o ETI r]| E_I_SUJ r]SUj ETb r]b MTW E

*» Thisset of variables is less complete but more
Intuitive than our first choice

“ Wefind N =7.4x10> and N-=25x107




Combined probability (18 variables)

“» we studied 18 variables before
choosing 9 to characterize the

difference between the data and the e — -

simulation.

“ Eventswith a superjet appear less
anomalous when using the remaining
variables: 1.=1.9x 10 and
MN-.=2.3x107 foreventswith a |
superjet (.= 0.75for the f

| HHH

=
o

-0 0250507 1

Events/(0.001)

complementary sample).

Il

'S

** remove the a posteriori biasusing al 0 00 004 006
18 variables ne

“MN=(34£0.6)x10> (4.10)
“ MN=6x10"

0.08

0.1




Estimate of the production cross section

¢ Pending an obscure detector effect that is not visible in
any other data samples...... or avery low probability
statistical fluctuation

“» The interpretation of the superjetsin terms of new
physics would require a ,
obj ect,
and a

> alight scalar bottom is a candidate (no limits)
% weassume b, —»cl v, (pretending)

¢ plus the production of a massive state which decaysto
b b, (pretending) in order to fit the tagging rates

«»» Patchwork, 1n absence of a suitable model

4

hep-ex/0109020




Matrix element

S =Kl 21 2) ~ Bo+ Ree— 1+ B~ R)

DeC_ay 2y pe pem

mediated by 2 = - and 2 = m%

the higgsino

right-handed 2VR. < 2. <1+ R.— R;

coupling

1+R.— R; — 2, 1+ R.— R, — 2,
P e AT A PRV A

Decay mediated
by the wino | eft- dT

: = K(z2.+2z—1+R;, — R,).
handed coupling dody Kzt )




Dileptong/(0.2 GeV)

Dileptons/0.005

Difference with V-A decays
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Use Herwig (spectator model)

104;”””””””“7E 104;”””””””“7E
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Choice of the b b.mass

Events/(5 GeV/c)

° P=10.3%
S

2 - n

1) P R R BRI AR AN BT
150 175 200 225 250 275

M, (GeV/c?)

— —_—

50 100 150 200 250 300
M, (GeV/c?)




Fit of the tagging rates

< with all SM process + b b, production

«* the top cross section and therate of b b, are
unconstrained parameter of the fit

% the best fit yields x2=28 for 29 d.o.f.
< it returns 0,=4.0+ 15pb (42 events)
% 52 +£22.1 b b, events




Number of tagged events

Number of tagged events

Observed and fitted tagging rates
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SLT/(1GeVlc)

SLT transverse momentum

ST T 11— 77— 7
: @) (b)
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¢ the probability increases from 1% to
11.8%




Evaluation of the acceptance

*»» Use two method of increasing complexity:

1) W+Higgs ssimulation; the H is identified with the
b b, system; treat the WH productionasa?2-— 3
hard scattering

*» 2) an effective Lagrangian approach to mode! the
data




W H ssmulation
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“» weight the lepton polar angle
distribution as z*= cos* 0 in the
rest frame of theinitia partons
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Effective Lagrangian

u(p1) + d(p2) — e (p1) + vs(k) + b(ps) + bs(ps)

bu(z) = (1/N)20,8,¢(x) and ¢, = (1/N)?0,8,¢(x)

scalar fields

[“(z) = (1/N)?0"0" ¢y (x) and o (x) = (1/N)?0"0"¢w(x) b-quark and lepton fields

X () = (1/A>2a“a'/[1 O R

£ () = (1/A)?0r0" [~ (@) .

S (@)
S%(x)}

L(z) = ( Am)@{%ﬁ(x)qsw(x)@b b (2)}y° 0]
[ (@) 8o [(8:63%(2))7p 0,0, (Do

(@)}

initial state quark fields

(P1-Py)- P = sY?p," cos
0

2 ~13 5 4
i S (Ey Ep)°(k Ey)
M= (33) G g — a4 agerall — o8 cos il
2FE; 4F ) 1 — cosy. 1+ cosd, 1%
(1 — \/—) ( \/—) cosdy sindy (—— )5 )




Effective Lagrangian

*+» Beside being a patchwork, it can be seen asthe
Taylor expansion of an unknown interaction
Lagrangian. We pick arbitrarily those terms
which appear to be useful to modd the events

“»» we need alot of derivative couplings:
composite structure, high spin

«» we stabilize the s-behaviour with aform factor
for each of the 20 derivatives

*»» plusapropagator (M=350and I =5 GeV)




Events/(5 GeV/c)

o

Events/(5 GeV/c)
N w » a

[

o

Events/(5 GeV/c)

Events/(5 GeV/c)

B — data i
r O sim ] i
L o 2+ i
L 1 < r
L E r
i 5] i
i @ 1l -
T A . @l ®
e 0 L . — data - — data
0 20 40 60 80 100 15 -1 -05 15 . I . S i )
pl- (GeVv/c) 2 i [0 sim % i O sim
i - T T 7: : T T 8 2 L | o 2 L |
E — data E 3L — data - =1 r {2} r
g O sim E L Osim g | z
g = > .
= 1 2 2+ - w g K A 4 m 1r -
r o 3 roe e r
i o : : 1 H: [l
F E i : . L7 "
b . ] ir I ] 0 o L A S 0 4 ol i R
E ;ﬂ “Hil- HH H E [ NS : 0 50 100 150 200 0 100 150 200
- 1 ‘I-‘ S | PR Loeat” -j SealeSrini e — E. (GeV IET GeV/c
0 50 100 150 200 %51 os 15 r (GeV) Pr( )
p (Gev/c) \\(C) :\\\\(d)
I | 3l b
_ : ‘ : «— 2r n — data 1 - — data
L i [ [S] L . [S) = .
C _ data ] L N Osim N A Osm
[ O sim i 2 i 8 8 X i 7
i 1= - ©v ] 0 i
[ ] % r -?’-o 1k | .?’_- :
: g o) e T ]
F | L m L o 17
I ‘ '-: = :--":'-.H__L . 1 o :_7-:"-';.- g J R R i A A 3 ‘-:T_ "Treretrae- 0 L. A-H'T".‘ AU l i1 9 |
0] tiL_OO 150 200 -2 0 50 100 150 200 0O 50 100 150 200 250 300
-jet
Py (Gev/c) MLEr (Gevic?) M, (Gev/c?)
L — data i 3 L
[ O sim ] L
i = I
[ ] = 2+
L E L
L ] § L
|- 4 LlJ |-
1
L. n - — I :L _:—' il IS L 1 O L
0 50 100 150 200 -2

pY (Gevic)



Acceptance and cross section

% TheW H simulation yields a acceptance and the
simulation using the effective Lagrangian yields a
acceptance

< Averaging the two results, the corresponding cross section
for producing eventswith asuperjetis c=5+ 2pb

* the size of the cross section for producing afinal state
with an invariant mass of about 350 GeV istypical of

strong interactions, but it correspondsto /A = 10 MeV In
the effective Lagrangian

% hot line: 1 800 black hole
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