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Method

TheConvolutionmethodtriesto usethefull

informationof eachWW-eventin anUnbinned

MaximumLikelihoodFit.

� For eachevent i constructχ2-functionof the

jet/leptonenergiesandmomentawith

energy/momentumconservationandequal-mass

constraint(mW � � mW
� )

� Insteadof justminimizing theχ2-function,its

shapeis determinedin acertainmassregion

aroundtheminimum(fix m, minimizeχ2-function
� χ2 � m� )

� Convertχ2
i
� m� into probabilitydensityPi

� m�
( � asymmetricerrors)

Pi
� m� ∝ exp � χ2

i
� m�	� χ2

i
� mmin �

2



Method (cont.)
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� TheEvent-LikelihoodLi
� MW � ΓW � is givenby the

convolutionof thephysics-functionf � m;MW � ΓW �
with Pi

� m� :

Li
� MW � ΓW � � f � m� ;MW � ΓW � Pi

� m��� dm�



Method (cont.)

� f � m;MW � ΓW � is asuperpositionof relativistic

Breit-Wignerfunctions(with phase-spacefactor)

whichareshiftedby ��� s � � s� ��� 2 andweighted

by theprobabilityPISR
� s� � thatanISRphotonof

energy EISR
� � s � s� ��� 2 � s is emitted.

This takestheeffectof ISRon theχ2-function

into account(in thestatisticmean)

f � m;MW � ΓW � � bw� m� s� � s;MW � ΓW � Shi f ted

� PS� s� � m� � PISR
� s��� ds�
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�  = 91.5 GeV

Comparisonof a relativistic Breit-Wignerfunctionwith phase-

spacefactorandthephysics-functionf



Method (cont.)

� Minimize

� logL � MW � ΓW � � � log
NSample

∏
i � 1

Li
� mi ;MW � ΓW �

to getMW andΓW



Resultsfor OPAL 183GeV data

Selectedevents:237(125qqeν, 112qqµν)

Results:

MW
� 80 36 ! 0  18 ! 0  10 ! 0  03GeV

ΓW
� 2  01 " 0 # 37$ 0 # 32 ! 0  26 ! 0  02GeV

N.B. Systematicerrorsnotcomplete

Included Monte-Carlo correction:

MW : % 0  03GeV

ΓW : % 0  34GeV

Expectedstat. errors fr om Monte-Carlo Samples:
δMW

� 0  2 GeV(Pull: 1  07 ! 0  08)

δΓW
� 0  36GeV(Pull: 1  09 ! 0  08)



Systematics

ThemainMC sampleis run7323(KoralWat

183GeV, MW
� 80 33GeV, ΓW

� 2  0933GeV)

� Beamenergy: Add 30MeV to beamenergy

� Detectoreffects:

– Energy/momentummeasurement: Scalejet

energy/leptonmomentumby 0.99

– Energy/momentumerrors: Scaleerrorsby

1.03

– Angular errors: Scaleerrorsby 1.05

– HCAL modeling: Compareresultsof MC

runs5763and6900

� MT : Usenew MT packageinsteadof GCE

� Hadronization: Compareresultswith HERWIG

sample(run5033)

� ISR:

– Redofits with ISRcoefficientstakenfrom

Pythiasample(run5763)

– Compareresultsfrom MC runs7323and7667

(only 1. OrderISReffects)



Systematics(cont.)
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Conclusions

� Nicecross-checkfor othermethods

� GoodagreementbetweenMC anddata

� But still someproblems

– ΓW toosmall

– big effectof ISRmodeling

� And muchto do

– 4f systematics

– backgroundsystematics

– qqτν channelis missing

– . . .


