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LEPTON FLAVOR CHANGING NEUTRAL CURRENTPROCESSES AT LEPTON�HADRON COLLIDERSA.T. Alan and A. SenolDepartment of Physis, Faulty of Sienes and ArtsAbant Izzet Baysal University14280 Gölköy, Bolu, Turkey(Reeived January 23, 2002)We investigate the potentials of high energy lepton�proton olliders todetet a �avor hanging l� l0 �Z or l� l0 �  oupling from the proessesep ! �(�)X and �p ! �X. For the l � l0 � Z oupling we onsider stringinspired E6 model whereas l� l0�  oupling is analyzed in the frameworkof Anomalous Magneti Moment type Interation (AMMI) model.PACS numbers: 13.10.+q, 13.40.�f1. IntrodutionIn the Standard Model (SM) lepton �avor is onserved in neutral urrentproesses at tree level. Many searhes for lepton Flavor Changing NeutralCurrent (FCNC) proesses have been performed within di�erent extensionsof the SM [1℄. In this paper we study e��, e�� transitions in ep and �-�transitions in �p ollisions. For numerial evaluations the enter of massenergy and luminosity values [2℄ of future lepton�hadron olliders are givenin Tables I and II . The two dynamial models we use allowing the abovetransitions are string inspired E6 [3℄ and anomalous magneti moment in-terations AMMI [4℄. The proesses ep ! �(�)X and �p ! �X our int-hannel exhange of a neutral vetor boson, Z in E6 and  in AMMI .In E6, �avor violating l� l0 �Z verties arise from the mixings betweenright handed omponents of the ordinary and new heavy harged leptons:� � = igZbll0Z�(1 + 5) ; (1)where gZ = ge= sin �W os �W , �W is the weak mixing angle and bll0Z denotessome ombination of the leptoni mixing angles.In the seond model the interation verties l � l0 �  are:� � = i�ll0���q� ; (2)(1343)



1344 A.T. Alan, A. Senolwhere q is the momentum transfer through the intermediate photon and�ll0=all0( e2me ) denotes the anomalous magneti transition moment.2. AnalysisDi�erential ross setion for the subproess lq ! l0q in E6 is obtained as:d�̂dt̂ = b2ll0Zg4Z16�ŝ2[(t̂�M2Z)2 +M2Z� 2Z ℄h(aq + vq)2 t̂2+(aq + vq)2(2ŝ�m2l0)t̂+ 2ŝ(a2q + v2q )(ŝ�m2l0)i ; (3)where ŝ = xS is the enter of mass energy of the inoming lepton and quark.Using the experimental limits for FCNC Z deays; BR(Z ! e�) < 1.7�10�6, BR(Z ! e�) < 9.8� 10�6 and BR(Z ! ��) < 1.2� 10�5 [5℄ weobtain the upper bound values of bll0Z :be�Z < 0:504 � 10�2 ,be�Z < 1:209 � 10�2 ,b��Z < 1:338 � 10�2 :The total ross setion is obtained by folding �̂ over the parton distributionfuntions inside the proton [6℄ as follows:� = 1Zxmin dx t+Zt� d�̂dt̂ fq(x)dt̂ ; (4)where xmin = m2l0S and t+ = 0; t� = �(ŝ�m2l0). These phase spae boundariesare obtained in the me = mq = 0 ase. The results of the integrated rosssetions for various lepton�proton olliders are presented in Table I. We seethat �(ep! �X) �= 6�(ep! �X). TABLE ICross setion values for the FCNC proesses.Colliders pS(GeV) L(m�2s�1) �(ep!�X)(pb) �(ep!�X)(pb) �(�p!�X)(pb)Thera 1 1000 4�1030 0:96 � 10�2 5:57 � 10�2 �Thera 2 1000 2.5�1031 0:96 � 10�2 5:57 � 10�2 �Thera 3 1600 1.6�1031 1:12 � 10�2 6:50 � 10�2 �LINAC
LHC 5300 1033 1:36 � 10�2 7:85 � 10�2 ��-Tevatron 894 1031 � � 6:48 � 10�2�p 3000 1032 � � 9:02 � 10�2



Lepton Flavor Changing Neutral Current Proesses at . . . 1345The di�erential ross setion in AMMI model is alulated as:d�̂dt̂ = �e20�2ll02ŝ2 �m2l0 � 2ŝ+ (2ŝm2l0 �m4l0 � 2ŝ2) 1̂t � ; (5)where � is the �ne-struture onstant and e0 is the quark harge in units ofthe eletron harge e. In the integral (4) we take a tut = 0:01GeV to avoida divergeny due to the photon propagator. Now we use the experimentalupper bounds for the �avor-violating � and � deays; BR(�! e) < 1.2�10�11, BR(�! e) < 2.7� 10�6 and BR(�! �) < 1.1� 10�6 to put thelimits on all0 ; a�e < 6:36 � 10�13 ,a�e < 1:24� 10�8 ,a�� < 0:79 � 10�8 .The results for the integrated ross-setions are given in Table II.TABLE IICross setion values for the LFV proesses.Colliders pS(GeV) L(m�2s�1) �(ep!�X)(pb) �(ep!�X)(pb) �(�p!�X)(pb)Thera 1 1000 4�1030 1.71�10�18 6.54�10�10 �Thera 2 1000 2.5�1031 1.71�10�18 6.54�10�10 �Thera 3 1600 1.6�1031 1.81�10�18 6.95�10�10 �LINAC
LHC 5300 1033 2.09�10�18 8.02�10�10 ��-Tevatron 894 1031 � � 3.00�10�10�p 3000 1032 � � 2.65�10�103. ConlusionOur main results indiate that future lepton�hadron olliders are promis-ing mahines for investigation of FCNC proesses predited by E6 model.Unfortunately this statement is not appliable for LFV proesses preditedby AMMI model. Aording to Table I we expet N(e ! �) = 785 andN(e ! �) = 136 events per year at LINAC
LHC and N(� ! �) = 90events per year at �p ollider. In the ase of no observations of these events,our results show that about 2 order of higher auray ompering to theurrent limits will be ahieved.We would like to thank S. Sultansoy for useful disussions. This work issupported in part by Abant Izzet Baysal University Researh Fund.
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