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WhatisSingleTopProduction?

�SingleTopProduction(STP)viaFCNCasaStandardModelProcess:

"NotatreelevelSMprocess.

"Small#(GIMmechanism):(#$%fbHERA,#&%')(*fbLEP)

�SingleTopProductionviaAnomalousFCNC:

"+,�-.//01234657 5
8907:;<>=?@ A���BC1D =E07�F;G =?HIJ I

"EventsatLEPorHERAattributedtoSTPmustbefromanomalouscouplings.

"Wouldunambiguouslysignalnewphysics.
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FCNCSearchattheTevatron

�CDFsearchedfor1�;Dand1�;Gwith,.%%'pb(�.

�FromSMexpect%' (� �branchingfraction.

�use1�1events,one1���.

�1;D
"LookforD�combinationwith%�'$�$	%'GeV+1���topologies.

"no�taggedjetinD �combination.

"mainbackground�?D? 	ormorejetevents,Estimatedusing�?Deventrate.

"Branchingfractionlimit:
 I 	���A :$' I%
�

�1;G
"One1quarkgoesto3jetsother1�G ;����� (;

"Requireoppositechargeleptons
�$���$%'�

"Branchingfractionlimit:

���A F$' I�
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SearchesatHERA-I

SignalBackground(Wproduction)
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�SignatureofSingleTopProduction:

"Isolatedhigh��leptonineventswithlargemissingtransversemomentum)

"Or3jetswith���&��, ���&���	

�Inleptonicchannelsmainbackgroundsare	Dprocesses(�),NCDISandSingle�

Production.

�Inhadronicchannel,mainbackgroundisQCD.

�Searcheshavebeenperformedinbothhadronicandleptonicchannels,,&% 	'�� (�.
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SearchesatHERA-II:H1IsolatedLeptons
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�18Eventsseen,% 	I��% I
expectedfromSM.

�Mainexcessisathighhadronic��-fromaHeavyparticledecay?.

/Channel�channel
Obs./Exp.Obs./Exp.

�had

��	�GeV��% I���' I%���% I���' I%�

�had

���'GeV
�' I���' I%%
�' I���' I% 	
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SearchesatHERA-III:H1SingleTop

Topmassisreconstructed
frominvariantmassof�� �
combinations.

�FinalSelection

"Isolated� �.

"��
�

��	��
��GeV.

" ��� ��%'GeV

�Results

"3e,2�eventscompat-
iblewithSTP.

"expect% I

�' I��

from�production.
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SearchesatHERA-IV:ZEUSIsolatedLeptons+SingleTop

�KinematicdistributionscompatiblewithSM,noexcessoverSMobserved

/Channel�Channel
Obs./Exp.Obs./Exp.

preselection	�� 	' I�����

(���% 	�%% I�����

(���

��� � ��	�GeV	� 	I�'����* (���A�� 	I
����A� (��A�

��� � ���'GeV'�' I������� (��� �'�' I�������

(��� �
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SearchesatHERA-V:HadronicChannel

ZEUS

�Searchfor/��/ 1�/���/� ;;.

�lookfor ���&��,make3jMassspectrum.

�Afterfinalcuts:

H1(94-00)

Data14
SM%� I��
 I�

ZEUS(95-00)

Data14
SM%
 I�����

(��A

�Noexcessineitherexperiment.
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SearchesatHERA-VI:��Jets
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�Leptonicexcessfrom
anomalous�produc-
tion?(#��.%���)

�Checkinhadronicchan-
nel.

�SelectEventswith2+
High��jets.

�Reconstructinvariant
massspectrum.

�NoexcessoverSMseen.

�Limit(ZEUS):

#$� I
���,doesnot
eliminatepossibilityof
anomalousWproduction.
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SearchesatHERA-VII:Summary

�SearchesforSingleTopProductionperformedbyH1,ZEUS.

�InLeptonicchannelH1seesanexcessofisolatedleptoneventscompatiblewithSTP:

"H1:5seen,expect1.8.

"ZEUS:0seen,expect1.0.

�Noexcessinhadronic
channel.

�ZEUSsetsstrongestlimit
onphotoncoupling(0.2).

�ZEUSlatestresultsadd
sensitivitytoE0�F

�NosensitivityatHERAto

1�G�Dcouplings.

�WaitingforHERAII:

"10xmoreluminosity.

"Improveddetectors.
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SearchesatLEP-I

�Searchesfor/�/ (�1;��� ;

�LEPhassensitivityto;.���,assumeequal.

�Goodsensitivityto�F.
�,&�''���(�.

�Smalldifferencebetween�0and���clearkinematic
signature.

�1isproducedalmostatrest.

���&��A 0?�A���A ���� 	�0����&��A 0��A�?�A ���� 	�0�.

�Onejetfrom1mustbe�tagged.

�Signalisdilutedas� �increases.

�Varietyofsophisticatedtechniquesused.

�ChangeinLagrangianmeanslimitsforHERAinLEPconvention:����	 :.� 	�F�
�

:

and� ��	 F.� 	EF�
� F
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SearchesatLEP-IIL3

�Aneuralnetworktechniqueisused.

�variablesinclude:

"�-tag.

"��,

�
�����, ���, ���(leptonic)

"jetcharactersitics,eventshapes(hadronic).

�Limitssetin�:,�Fplane.
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SearchesatLEP-IIIOPAL

�Separationwithconventional
likelihoodfunction.

�,.��������

�����������	
����
��

�variables:

"kinematicfits,�tag,��� ��.

"Thrust(hadronic),���after
kinematicfit(leptonic).

�Limitsconsistentwithprevious
ALEPHresult.
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SearchesatLEP-IVDELPHI

�Separationwith����������

���.�2������ � 2,��.�2��� ��� ��
�� 2

�SimilarvariablestoOPAL,likelihoodfunctionused.

�NoevidenceforSTPseen.
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SearchesatLEPV:ExclusionLimits
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SearchesatLEP-V:Summary

�SearcheshaveperformedwithLEPdatainhadronicandleptonicchannels.

�UnlikeHERALEPhassensitivityto1�D�G

�NoevidenceforFCNCobserved

�Goodagreementbetweenall4LEPexperiments.
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OverallSummaryandOutlook

�SearchesatTevatron(Run1),
HERAI,andLEP.

�NoevidenceseenatLEPforSTPvia
FCNC.

�eventscompatiblewithSTPvia
FCNCseenatH1,unconfirmedby
ZEUS.

�HERAandLEPsetstrongestlimits
onFCNC.

�HERAIIandTevatronRun2will
lowerlimitsfurther.

�HERAIIdataneededtoclarify
isolatedleptonexcessseenbyH1.
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