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Event Topology in Dilepton Channel
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small background = precise measurement in future
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Characterisation of Dilepton Events
Problem: i Y

* kinematicsis undercontrained due to 2 Bl

neutrinos

°> multiple solutions: which jet or (l,v) pair V
belongs to which top or anti-top quark? no v p_information

= apply weight W(m) to each event:
neutrino weighting algorithm
1) maxinmum

Hno.4

2) momen
mean+PMS
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3) binned:
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Top Mass [GeV]
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Measurement of Top Mass

use maximum Likelihood method

L(mtop):L

shape ( mtop) X Lnb X Lns+nb

-162.5
M., =172.99 + 7.74 GeV |
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-166.55_ .
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Summary: Top Mass Measurements

—

combine

advantages

Tevatron Run Il Preliminary (July 2006)

Measurement Mtnp (GeWcz)
CDF all-j b 174.0 + 5.2
CDF Lxy I+ 18 ° 183.9 + 15.8
CDF I+ e 170.9 + 25
DD 14 ey 170.3 + 4.5
CDF di-| —e—' 164.5 = 5.6
DT di-I ——e— 178.1 = 83
DJ di-l MWT ° 177.75 + 9.6
DJ di-l YWT mom. N - 1716 = 9.4
DJ di-l YWT bin. — e 1736 = 84
DJ di-l yWT max. | o 165.7 = 10.7

| v’/dof = 10.6/10
TEVATRON Combination |g- 1714 £ 2.1
(Run I/Run ) SRS S ' ——

150 175 200
2
Mtnp (GeV/c?)

of all 3 methods

= improve systematic uncentainties

= more statistics including more channels
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Other Activities

° measurement of spin comrelationsin
top pair production
(= ATLAS talk)

mm) Production Cross-Section
Resonance Production
Production Kinematics
Top Spin Polarization

® convenorat D@ fortop pair

production

Top MFSS = Anomalous Couplings
Top Width CP Violation
Top Spin « Rare/non-SM Decays «
Top Charge & Branching Ratios

IV I

W helicity =

W

= start with top physicsat ATLAS
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3 Methods for VWi Methods
Weiah nction of n

2o o
E D14D—m-a_XIm_um singleevent3_MNsmears
2 B
=) n | EeriTies 57000
= G M 1453
=012 H:IIasn 14.81 >
0.1:—
008 2) moments:
a8 ik mean+PMS
0.04:—
: : singleeventd_Msmears
0.02— JJ -L‘-L Entries 57003
— ; 'LL_,‘_H_ o Mean 1466
u-' [ o LN I I e e | oy < L RMS 15.86
100 150 200 250 300 N
Top Mass [GeV] = [
red histograms after 150 times smearing N 3) binned

‘ take 5 bins:
= combine advantages oaf-

of all 3 methods

T I S A T S S S =
100 150 200 250 300

Top Mass [GeV]
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Characternisation of Dilepton Events (I)

IDEA: to which top massdoes : 4 B,
kinematics of measured event fit best?

° final state defined by 4 vectors of § decay produc

Vs

reducesto 24 — 5 masses = 18 independent
parameters

measure lepton, jet momenta and x- and y
components of the sum of v momenta:
14 measures

=
; ) 3 oazrm axg
° invariant masses of (l,v) pairsare M, d

N

= v eta
and m=m__:3 constraints
° still underdetermined: 18 -4 -3 =

= take n_distribution from MC forassumed &

m and scan over hypothetic top masses *;

03
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1) event probability assuming: m_ m, n's of neutrinos, correct l+jet pairing from top

—(E,—p,—p))
20°

X

—(E,—p,—p))

W, =exp -eXp

2) two solutions for neutrino and antineutrino each:

3) scan neutrino n distribution from -3 to 3:
w(m,, [—jet)=) P

n,.ns;




Dilepton £ m VWT/ MWT Methods ~JSHEr -
Neuftrino Weighting: vWT Ma trix Weighting: MWT

1) event proba bility, assume: m_.m,, cormrect +jet pairing from top

- assume n's of neutrinos - use measured missing E , Ey
- don'tuse missing E , E - as function of lepton energy E (in top
quark rest frame) of both leptons
p(m) = P(E™| m) =
w2 0 O O 0 ol SO S m, —m,~2m,E
exp > -eXp > m, ; 7
20° 20, (m}—m; V' +m}, (m)+m;)—2m,

2) surm over all kinematical solutions and |-jets assignmentsto t, thar
- scah overn distributions

3) use maximurm Likelihood method to extract top mass

L(m,,)=L XL, XL

shape< ZOp) n,+n,

MANCHESTER
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Smooth Weight Distributions VWT Methods

b5 h_smocihad all top massay

f.

E R ~ Entries 1250
] i 1 ] v e e i ~ Meanx 1775
Weight Function for n Elims N Ry
I | e . |RMS x 1436
—oote— LSS RMS y a3
— i T (S| S s I
= _aa4g-—
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g 5
£ 1 NUSNSOESISTES, -
(' e
oD -
ow o S 0 5 .5 1 s

to

250 300
!17 . af€C
. Reconstructed Top Mass: mtop [GeV]

b

de N PR O s rghtinagt B

A R S AT AR SR e T e Sl 1

reconstructed >_dimensional

hypothesis
yP top mass

fit T 50
= lower systematic uncertainties! 150 100 oo

M W 20-12-2006 Mesurement of Top Mass in Dilepton Final States — Christian Schwanenberger — Christmas Meeting  Page 12 B %




Data Measurement: VWT

Maximum Method Binned Method Moments Method

8750 sk L ndl TR —_
& i b il =l
92: n‘llop 155 96 -9.87 GEEO L = 350-_
= Gl S M My ,=172.99 + 7.74 GeV 1
C | pE 4 D.0022272 2117e05 - P -
B1.5 - f pl  B.040064 13092007 53 o 249
= 81 'i- L5 } . B %
o | - H
o | C
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= 5 b = F
7851 Ni; — r -
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est Top Mass :m e Top Mass [GeV] Mass (GeV)

+4.4

Maximum Method: m_ = 165.7 £ 9.7 (stat) (syst) GeV

Binned Method: m =173.6%6.7 (stat) (syst) GeV

top

Moments Method: m_=171.6%7.9 (stat) +51(syst)Gev
-4.0
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Maximum vs. Binned Method: VWT

f: 210 8
k. - Correlatibn = 0.87 ’ £
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Qutput Top Mass Maximum Method

200 ensembles with signal MC
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3-dimensional Ft

* generated top mass Jorg Meyer I

*average m = 170 GeV
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Ensemble Testing

K2 nedf 79.745 @ = Entries 500
— _ [211] 3.095 + 0.1207 %uoi Mearn 6.865
EZ5 - p1 ?.9395;; 0.01231 %BE— RMS  1.245
: C é E
=20 o 160 m_=175 GeV
=15 v 140 P
E = S 1'203—
=" P o expected
2 °F A 8o} uncertainty:
- //- E 6.9 GeV
& 7 40:—
1 E]E pd 20
155 3 ( 06|||é|||4|7||é||||8|||10 ‘[2”'13_'{;11'6';?(%:‘:%0
- 1 \-Izdl |-|1\5|| \-|1ﬂ|| 1 |-5| 11 IDI | el |5| 11 |1()| 1| -IISI 1 I.IZUI 1 tOp
Input Top Mass - 175 [GeV] ¥ { ndf 19.68/ 6
P - sara 5 PO 1.035+0.01415
E i o E 1A
= E [
80 B
1.2
mean: 0.3 GeV m,,.=175GeV o k3 {
: i g t
sigma: 1.07 GeV ; * :
- u‘a__
rms: 1.09 GeV i average pull
% 08 width: 1.04
D_ Ll [ | I A i | TR llj‘é&“;éa”;éﬁllI‘IlTl'ﬂlll‘li'leI“:léélI’Iléslllilgli”iéﬁlll
-6 -4 -2 0 2 4 my,, [GeV]

[}
pull

= looks promising!
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Summartry: Top Mass Measurements for Winte

Mass of the Top Quark from CDF (*Preliminary)

— o=
Dilepton
(Run i) 167.4+10.3+ 4.9

———
Lepton+Jets
(Run 1) 176.1+51+5.3
—_——

All-Jets T
(Run 1) 186.0+10.0+ 5.7

80.70 L Uncertainties 68% CL:
i . | }
M,,: LEP2/Tevatron, M, : CDF (1fo")

"Dilepton: Matrix Element
(1030 pb”)

164.5+ 3.9+ 3.9

4
‘Lepton+Jets: L, 15.7 B
(695pb") 183.9x 135 +5.6 80.60
——= -
"Lepton+Jets: Matrix Element

(940pb") 1709+16+2.0

—_

> -
"All-Jets: Template ® 8050
(1020 pb”) 174.0+22+ 4.8 (2. C
"CDF July 2006 < [ — =
(1030 pb’) 170.9+14+1.9 s i
(stat.) = (syst.) 80.40

y*dotf = 6.1/6

| \ [ | | \
150 160 170 180 190 200
M, (GeVic") 80.30

. m, =170.9 + 2.4 GeV . —

Heinemeyer, Hollik, Stockinger, Weber, Weiglein ‘067
PR N T T M T R N M T M B

° Standard Model eXCluded at 160 165 17R/|t0p [Ge1\7/? 180 185

68% CL
e Perfectly allowed at 95% CL though

= D@ should join attacking the Standard Model!
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