Using the first two moments of a kinematic variable can
simplify an analysis. Moments give a measure of a
variable’s discriminating power against QCD background
and a variable’s sensitivity to the value of top mass.

Moments for H (Sum all P;)
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Above Is an overview of the mean and rms

of H (Sum all Pt) for simulated Monte Carlo
events as a function of top mass. The dashed
lines are a fit to Isajet results. VECBOS
background predictions are the red bands.
The two plots on the left are for pre-tagged
events, the data is shown in the lower right.

H is a good discriminant against background
and very sensitive to the value of top mass.

Sum(P_)/Sum(P;) -- W + =3 Jet sample

1.05 L L L L 1.05 L L L L L
c 1 L e Herwig: mean=0.733 | 1 L ® Herwig: mean =0.701 Jd w
@ ) ) -
% 0.95 - O Pythia - 0.95 - O Pythia 1 3
. _" = == s == s == == s = sEEsEEEsEEss '— . B | /_a
~ 09 - — 09 - T
B 7] B )
& 085 — 085 4 &
e L 1L 13
03) 0.8 — 7 0.8 — 1o
= _ =
~ 075 - 1 075 = rms/slope =-259. _| ~—
D_ - - - -
= 07 : = 0.7 — - <
» 0.65 — slope =-0.0013 AllEvents —| 0.65 [~ slope =-0.0012 SVXb-tags ] 5
06 l | | | l | | | l | | | l 06 l | | | l | | | l | | | l
140 160 180 200 140 160 180 200
T T T T T T [ T T T 7 1.05 L L L
£0-475 e Herwig: rms = 0.332 1 1 | O SVXb-tags - @
v 045 — O Pythi — - m All Events 1 3
= q - =2
0425 — R (ata)E* _______________ 4 0
_ L 1 09 e lIEIIIIA T
04 ] i 1%
a - 4 085 - =
£0.375 — - 1 3
= = 1 08 — 3
@ 035 — - R 1+
= - 1075 T e -
n0.325 — - e
~ B 4 07 -~ 1 T =1 <
E 03 — = 4 @
(’3)0 o75 [ ms/slope = -254.  AllEvents ] 0.65 - ~ 5
. l | | | l | | | l | | | l — 06 I | | | I | | | I | | | I
140 160 180 200 140 160 180 200

Generated Top Mass (GeV)

Generated Top Mass (GeV)

P.(W+4jets) -- SVX b-tagged Sample

Gluon radiation can be shaded P
studied by looking at - dashec 1SAJET
Kinematic variables.
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Above Is an overview of the mean and rms of

Sum(|Pz|)/Sum(Pt) for

simulated Monte Carlo

events. Top events have more transverse energy

and thus a smaller va
magnitudes of rms/slo
top mass. This variab

ue for this variable. Small
pe mean more sensitivity to

e IS not as sensitive to top

mass nor as good a discriminant as H. Again the
data means are shown relative to the
Herwig+VECBOS predictions at the lower right.

Comparing the means of an ensemble of variables

Comparison of Means: Standard 3-jet Sample (322 events)
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Comparison of Means: SVX b-tagged Sample (34 events)
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The data means relative to the predicted Monte Carlo means. On the left is the pre-tagged sample;

the yellow band corresponds to 80% VECBOS and 20% Herwig (175 GeV). On the right is the SVX
tagged sample; the yellow band corresponds to 25% Vecbos and 75% top. The length of the arrows
correspond to the statistical uncertainty in the mean of the data. Remember that there are correlations!

Comparing distributions of variables
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The above canvases have standard histograms on the left. The top plots are for the 322 pre-tagged data events
and the bottom plots are for the 34 SVX tagged events. The dotted line is VECBOS only and the yellow histogram
IS the expected mix of VECBOS + Herwig (175). The integral significance plots on the right show the number of
sigma that the integral of the data above a given point is from the VECBOS only prediction. The pink shaded band
Is the Monte Carlo prediction for 175 GeV top and the blue is for 185 GeV top. Mass(W+4Jets) Is sensitive to top
production mechanisms,; aplanarity would have been more useful for a lower mass top; H is a good discriminant
and very sensitive to top mass; Pt(Jet2)+Pt(jet3) is a good discriminant that was used In early top searches.




