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Introdution and Outline{ Z-peak subtrated representation (f 6= e) of e+e� ! f �f at LEP2 energies{ Universal (AGC, TC) and non Universal (CT, ED) New Physis models{ LEP2 ombined data analysis without Bhabha d�=d os �{ Z-peak representation of Bhabha sattering e+e� ! e+e�{ LEP2 ombined data analysis inluding OPAL results on Bhabha
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Experimental Results: LEP2 f �f CombinationLEP2FF/99-01 + single experimentsLEP runs during 1995-99year 1995 1996 1997 1998 1999E (GeV) 130.2 136.2 161.3 172.1 182.7 188.6 192 196{ At the Z peak: ombination in terms of pseudo observables{ O� the Z-peak: averaged �5, ��;� , AFB;�;� at 183, 189 GeV{ De�nition of the f �f signal{ 1: (L3, OPAL) ps0 is the mass of the s-hannel propagator, ps0=s > 0:85,ISR-FSR  interferene subtrated{ 2: (ALEPH, DELPHI) ps0 is the f �f invariant mass for dileptons. ps0=s > 0:85,ISR-FSR inluded{ full 4� angular aeptane extrapolationTrieste, April 2000 3



{ Theoretial error estimated from ZFITTER, TOPAZ0, KK disrepanies0.2% (q�q), 0.7% (l�l), 0.003 (Al){ Experimental measuresms energy quantity average SM error % deviation %183 GeV �5 24.54� 0.43 pb 24.20 pb 1.8 1.4�� 3.44� 0.14 pb 3.45 pb 4.1 -0.29�� 3.43� 0.18 pb 3.45 pb 5.2 -0.58AFB;� 0.547� 0.034 0.576 6.2 -5AFB;� 0.615� 0.044 0.576 7.2 6.8189 GeV �5 22.38� 0.25 pb 22.16 pb 1.1 0.99�� 3.193� 0.083 pb 3.207 pb 2.6 -0.44�� 3.135� 0.102 pb 3.207 pb 3.3 -2.2AFB;� 0.562� 0.022 0.569 3.9 -1.2AFB;� 0.597� 0.027 0.569 4.5 4.9
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General Features of New Physis E�ets o� the Z Peak{ At the Z peak{ Peskin - Takeuhi (S, T) or Altarelli - Barbieri "1, "3{ New Physis is inherently universal{ box diagrams an be negleted{ s hannel  exhange an be negleted{ O� the Z peak (LEP2, LC, �+��): Generi New Physis{ Compliated dependene on the kinematial variables (s, �){ box diagrams and s hannel  exhange are important{ O� the Z peak: Universal New Physis{ Only 3 funtions Æ; Æs; ÆZ of the energy (onstants ?)
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The Z-peak Subtrated Representation (f 6= e)F.M. Renard and C. Verzegnassi, PRD52, 1369 (1995), PRD53, 1290 (1996)

{ The general e+e� ! f �f (f 6= e) sattering amplitude at one loop is the sum of ane�etive photon and an e�etive Z amplitude with ouplings gV j(q2; �), gZV j(q2; �),gZAj(q2; �) (j is the initial eletron j = e or the �nal fermion j = f 6= e)

A(q2; �) = iq2�v�g()V e(q2; �)u � �u�g()V f(q2; �)v + iq2 �M2Z + iMZ�Z ��v�[g(Z)V e (q2; �) � g(Z)Ae (q2; �)5℄u � �u�[g(Z)V f (q2; �) � g(Z)Af (q2; �)5℄v
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{ E�etive ouplings ( ~��;ef , Ref and Vef are �nite and gauge invariant)

gV e(q2; �) =q4��(0) Qe[1 + 12 ~��;ef(q2; �)℄gV f(q2; �) =q4��(0) Qf [1 + 12 ~��;ef(q2; �)℄gAe(q2; �) = gAf(q2; �) = 0gZV e =  12e I3e ~ve[1� 12Ref(q2; �) � 4~se~e~ve jQf jV Zef (q2; �)℄gZV f(q2; �) =  12f I3f ~vf [1� 12Ref(q2; �) � 4~se~e~vf jQf jV Zef (q2; �)℄gZAe(q2; �) =  12e I3e[1� 12Ref(q2; �)℄gZAf(q2; �) =  12f I3f [1� 12Ref(q2; �)℄Trieste, April 2000 7



with the Z-peak inputs
 12j = [ 48��jNjMZ(1 + ~v2j )℄12 = e2s + � � �~vj = 1� 4jQjj~s2j~s2j = 1 � ~2j is the weak e�etive angle measured through the forward-bakward orpolarization asymmetries in the �nal hannel j, ~se � ~s� � ~s�{ The quantities ~��;ef(q2; �), Ref(q2; �), V Zef (q2; �), V Zef (q2; �) ontain all the q2; �dependent parts of the sattering amplitude due to SM or NP at one-loop.{ They are �nite, gauge independent ombinations of self-energies, verties and boxes
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{ For an additional four fermion amplitude with Lorentz struture�v(e+)�[a(q2; �) � b(q2; �)5℄u(e�) � �u(f)�[(q2; �)� d(q2; �)5℄v(f)and a, b, , d representing O(�) e�ets, we have

~��;ef(q2; �) = q2[a(q2; �) � b(q2; �)~ve℄[(q2; �) � d(q2; �)~vf ℄e2QeQfRef(q2; �) = �(q2 �M2Z)4~s2e~2eb(q2; �)d(q2; �)e2I3eI3fV Zef (q2; �) = �(q2 �M2Z)[a(q2; �) � b(q2; �)~ve℄2~se~ed(q2; �)e2QeI3fV Zef (q2; �) = �(q2 �M2Z)[(q2; �) � d(q2; �)~vf ℄2~se~eb(q2; �)e2QfI3e
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Di�erential Unpolarized Cross Setionsd�lfdos� = 4�3 Nfq2f38(1 + os2�)U11 + 34os�U12gwhere (apart from � rede�nition)U11 =  + (Z + ZZ)(1 + AeAf + Ae + Af)U12 = Z(1 + AeAf) + ZZ(1 + AeAf + Ae + Af)

U11 = �2(0)Q2fq4 [1 + 2 ~��;lf(q2; �)℄+2[�(0)jQf j℄ q2 �M2Zq2((q2 �M2Z)2 +M2Z�2Z)[ 3�lMZ ℄1=2[ 3�fNfMZ ℄1=2 ~vl~vf(1 + ~v2l )1=2(1 + ~v2f)1=2�[1 + ~��;lf(q2; �) �Rlf(q2; �) � 4~sl~lf 1~vlV Zlf (q2; �) + jQf j~vf V Zlf (q2; �)g℄Trieste, April 2000 10



+ [ 3�lMZ ℄[ 3�fNfMZ ℄(q2 �M2Z)2 +M2Z�2Z�[1� 2Rlf(q2; �) � 8~sl~lf ~vl1 + ~v2l V Zlf (q2; �) + ~vf jQf j(1 + ~v2f)V Zlf (q2; �)g℄

U12 = 2[�(0)jQf j℄ q2 �M2Zq2((q2 �M2Z)2 +M2Z�2Z)[ 3�lMZ ℄1=2[ 3�fNfMZ ℄1=2 1(1 + ~v2l )1=2(1 + ~v2f)1=2�[1 + ~��;lf(q2; �) �Rlf(q2; �)℄+ [ 3�lMZ ℄[ 3�fNfMZ ℄(q2 �M2Z)2 +M2Z�2Z [ 4~vl~vf(1 + ~v2l )(1 + ~v2f)℄�[1� 2Rlf(q2; �) � 4~sl~lf 1~vlV Zlf (q2; �) + jQf j~vf V Zlf (q2; �)g℄
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New Physis Contributions{ For a general one loop New Physis e�et the form fators ~��;lf , Rlf , V Zlf and V Zlf areshifted ~��;lf(q2; �)! ~��;lf(q2; �) + ~�NP�;lf(q2; �){ Expliit � dependent terms (e.g. from SUSY boxes) introdue new parameters (# of termsosN �){ Simpli�ations our for Universal New Physis{ independent on the �nal fermion family f{ independent on � ~�UNP� (q2) RUNP(q2) V UNP(q2){ If the q2 dependene is fatorized, then measurements at di�erent q2 an be ombined
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De�nition of the Three Æ Parameters{ By onstrution ~�UNP� (0) = RUNP(M2Z) = V UNP(M2Z) = 0{ We therefore introdue the three dimensionless funtions Æz;s;(q2)

RUNP(q2) = (q2 �M2Z)M2Z Æz V UNP(q2) = (q2 �M2Z)M2Z Æs ~�UNP� (q2) = q2M2Z Æ

{ For large New Physis sales (�2 >> q2), we �nd typially Æi(q2) = (q2)mi^Æi(q2) and,in some ases, ^Æi(q2) ' ^Æi(0){ Non Universality an our by a � dependene, a �nal avour dependene, both.Trieste, April 2000 13



Summary Table of Some Common New Physis Models{ AGC and TC are Universal{ CT are Universal in eah avour (e.g. e+e� ! l�l){ For ED and SUSY, Æ are funtions of �, not onstants{ For SUSY, the ondition �2 >> q2 is not interesting.Model Universal � f mAGC XTC XCT XED X X 1(SUSY) X X ?Trieste, April 2000 14



Universal New Physis I: Anomalous gauge ouplingsA. Blondel, F. M. Renard, L. Trentadue and C. Verzegnassi PRD 54 (1996)dim=6, SU(2)�U(1) and CP onserving operators, linear Higgs (Hagiwara et al., PRD 48(1993) W2 Z2 AZ A2 W2Z W2A W4 W2Z2 W2ZA W2A2 Z4DW x x x x x x x x x xDB x x xBW x x x x x�,1 xWWW x x x x x xW x x x x xB x x

e+e� ! f �f versus e+e� ! W+W� at LEP2Trieste, April 2000 15



{ The e�et of the \tree level" operators parametrized by fDW , fDB, fBW and f�;1 reeivesontributions from the \one loop" operators, e.g.

f rDW = fDW � 1192�2  fW log �2M2W + fB � fW4 log M2HM2W!f rDB = fDB � 1192�2  fB log �2M2W � fB � fW4 log M2HM2W!{ The ouplings fDW , fDB, fBW and f�;1 are well onstrained by amplitudes with externalfermions at LEP1 and LEP2. Results from a 500 pb�1 � 175 GeV onventional 4 parameters�t DW DB BW �,1 WWW W Bf �f 0.22 1.9 0.46 0.042W+W� 2.1 12 1.5 0.19 10 7.1 46Trieste, April 2000 16



{ If they are exluded from e+e� ! f �f then we an studyiLgWWV = gV1 V�(W���W+� �W+��W�� ) + �VV ��W�� W+� + �VM2W V ��W+�� W���with (SU(2) � U(1) gives g1 = 1, �Z = � = � and trades �Z)�� = (fB + fW )M2W2�2�gZ1 = fWM2Z2�2� = fWWW 3M2Wg22�2LEP2 experimental results (C. Sbarra, Moriond 2000)�� = 0:021+0:063�0:059; �gZ1 = �0:024+0:024�0:024; � = �0:016+0:026�0:026Trieste, April 2000 17



{ Z-peak subtrated analysis: 2 parameters, fDW and fDB; they give q2 dependentontributions.{ Expression of the Æ parameters in terms of fDW and fDBÆz = 8��M2Z�2  ~2l~s2l fDW + ~s2l~2l fDB! ; Æs = 8��M2Z�2 �~l~slfDW � ~sl~lfDB� ;

Æ = �8��M2Z�2 (fDW + fDB) ;They satisfy the linear onstraint:Æz � 1�2~s2l~sl~l Æs + Æ = 0
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Universal New Physis II: Models of Tehniolor typeR. S. Chivukula, F. M. Renard and C. Verzegnassi PRD 547 (1998){ Strongly oupled Vetor and Axial resonanes. 2 parameters (ratios F=M2){ The Z-peak sheme leads naturally to the use of non perturbative dispersion relations{ Æ parameters Æz = M2Z ��~s2l ~2l  (1� 2~s2l )2 F 2VM4V + F 2AM4A! ;Æs = M2Z2��~sl~l (1� 2~s2l ) F 2VM4V ; Æ = �4��M2Z F 2VM4V :Again, we have a linear onstraint in the (Æz; Æs; Æ) spae:Æs = ��1�2~s2l2~sl~l � Æ Æz;s > 0 Æ < 0
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Non Universal New Physis I: Contat InterationsE. Eihten, K. Lane, M. Peskin, PRL 50 (1983){ Composite models or any generi virtual NP e�et with a high intrinsi sale (e.g., highervetor boson exhanges, satisfying hirality onservation){ Interation Lagrangian for (i�i! f �f)L = kif 4��2f�LL( �	iL�	iL)( �	fL�	fL) + �RR( �	iR�	iR)( �	fR�	fR)+�RL( �	iR�	iR)( �	fL�	fL) + �LR( �	iL�	iL)( �	fR�	fR)gwherekif = 12 for i � f , kif = 1 otherwise; 	L = (1� 5)=2 	, 	R = (1+ 5)=2 	; �abare phase fators de�ning the hirality struture of the interation.{ Spei� appliations an be onsidered for pure hiral ases (ij) = LL or RR or LRor RL (keeping only one �ij = �1), as well as for mixed ases like V V (�LL =�RR = �RL = �LR = �1), AA (�LL = �RR = ��RL = ��LR = �1), V A(�LL = ��RR = �RL = ��LR = �1), AV (�LL = ��RR = ��RL = �LR = �1);Trieste, April 2000 20



{ Æ parameters
Æ;ef = �M2Ze2QeQf�2[�LL(1� ve)(1� vf) + �RR(1 + ve)(1 + vf)+�RL(1 + ve)(1� vf) + �LR(1� ve)(1 + vf)℄ÆZ;ef = �4~s2e~2e�M2Ze2I3eI3f�2 [�LL + �RR � �RL � �LR℄ÆZs;ef = �2~se~e�M2Ze2QeI3f�2[�LL(1� ve)� �RR(1 + ve) + �RL(1 + ve)� �LR(1 � ve)℄ÆZs;ef = �2~se~e�M2Ze2QfI3e�2[�LL(1� vf)� �RR(1 + vf)� �RL(1� vf) + �LR(1 + vf)℄{ Sine there is a single parameter, the bounds on ÆZ;s; translates into a bound on the NewPhysis oupling
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Non Universal New Physis II: Extra DimensionsN. Arkani-Hamed, S. Dimopoulos, G. Dvali, PLB 429 (1998), PLB 436 (1998){ Arkani-Hamed, Dimopoulos, Dvali model ( MPl � 1019GeV; MS � 102GeV)M2Pl �Mn+2S Rn{ n = 1, R � solar system;n = 2, R = 0:1� 1mm{ Coupling to KK modes 1MPl � # modes � 1MS{ Lorentz struture of the matrix element��4[�e�e �f�f(p2 � p1):(p4 � p3)� �e�e �f�f(p2 � p1)�(p4 � p3)�℄

Trieste, April 2000 22



{ Æ parameters
Æz;ef = �(�M2Zq2�4 ) 4~s2l ~2le2I3eI3fÆZs;ef = (�M2Zq2�4 ) 2~sl~l~vle2QeI3fÆZs;ef = (�M2Zq2�4 ) 2~sl~l~vfe2QfI3eÆ;ef = (�M2Zq2�4 )(~vl~vf � 2os�)e2QeQf{ The q2 fator is purely kinematial and a onsequene of the higher dimension of theinteration Lagrangian{ The term term proportional to os� gives a ontribution in the t-hannel with largeinterferene e�ets with the standard photon exhange amplitude.Trieste, April 2000 23



Corretions to the (non-Bhabha) Observables{ ross setion for muon (or tau) prodution ��; forward-bakward asymmetry AFB;�; rosssetion for �ve "light" (u, d, s, , b) quark prodution �5; ross setion for (b�b) prodution�b; forward-bakward asymmetry AFB;b.{ Oi = OSMi [1 + dOUNPi =OSMi ℄
d�UNP��� = �1:43 ÆZ � 1:09 Æs + 7:85 ÆdAUNPFB;�AFB;� = �2:39 ÆZ � 0:19 Æs � 3:02 Æd�UNP5�5 = �4:28 ÆZ � 5:28 Æs + 4:22 Æ
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Combination of LEP2 ExperimentsEPS-HEP99, ps = 189 GeV��2 = 1 ontours
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Role of the Di�erent Observables: AGC ase��, �5 nearly orthogonal, AFB;� not important
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Is Bhabha an additional independent and preisemeasurement ?Trieste, April 2000 26



Role of the Di�erent Observables: TC ase
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The additional onstraint on TC is Æz;s > 0, Æ < 0 butthe C.L. here is low: 34%Trieste, April 2000 27



Expeted Final LEP2 Dataps = 183; 189 GeV+ simulated 400 pb�1 � 200 GeV
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Summary of the Bounds on Æ for Universal New Physis

DATA Æz Æs Æ189 �0:0027+0:036�0:036 �0:0020+0:031�0:031 �0:0026+0:0094�0:0094Æ 183-189 �0:0011+0:031�0:031 �0:0033+0:027�0:027 �0:0022+0:0081�0:0081Final � 0.016 1.9 � 0.014 1.9 �0.0043 1.9189 �0:0014+0:0037�0:0037 �0:0031+0:0074�0:0074 �0:0026+0:0082�0:0082AGC 183-189 �0:0015+0:0032�0:0032 �0:0029+0:0064�0:0064 �0:0022+0:0071�0:0071Final �0.0016 2 �0.0033 1.9 �0.0037 1.9189 �0:0061+0:015�0:015 0:0014+0:0047�0:0047 �0:0021�0:0075�0:0075TC 183-189 �0:0055+0:013�0:013 0:0010+0:0041�0:0041 �0:0016+0:0064�0:0064Final �0.0066 2 �0.0021 2 �0.0034 1.9
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Summary of the Bounds on Non Universal New PhysisPresent Data�CT (TeV) All no �l no �5 no AFB;lLL 2.9 1.8 2.8 2.9RR 2.7 1.6 2.7 2.7VV 4.7 2.7 4.6 4.6AA 4.1 3.8 4.0 3.3�ED (TeV) All no �l no �5 no AFB;l0.78 0.78 0.78 0.25

Small AA ontribution to Æ (� vlvf)ED e�et � v2e � 2 os � � os �Trieste, April 2000 30



Summary of the Bounds on Non Universal New Physis(Optimisti) Future Data�CT (TeV) All no �l no �5 no AFB;lLL 2.9 4.0 1.8 2.5 2.8 3.9 2.9 3.9RR 2.7 3.7 1.6 2.1 2.7 3.7 2.7 3.7VV 4.7 6.4 2.7 3.6 4.6 6.3 4.6 6.3AA 4.1 5.5 3.8 5.0 4.0 5.2 3.3 4.7�ED (TeV) All no �l no �5 no AFB;l0.78 0.89 0.78 0.89 0.78 0.89 0.25 0.30

35� 40% improvement for CT15% improvement for EDTrieste, April 2000 31



Z-peak Representation of the Bhabha Proess

{ The sattering amplitude at one loop is the sum of two (s-hannel and t-hannel) ompo-nents Aee = As(q2; �) +At(q2; �){ De�nition of e�etive ouplings in the t-hannel omponent

At(q2; �) = it�v��g()V e(q2; �)v � �u��g()V f(q2; �) + it�M2Z :�v�[�g(Z)V e (q2; �) � �g(Z)Ae (q2; �)5℄ � �u�[�g(Z)V f (q2; �) � �g(Z)Af (q2; �)5℄u
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{ t-hannel e�etive ouplings
�gV e(q2; �) =q4��(0) Qe[1 + 12��(q2; �)℄�gZV e(q2; �) =  12e I3e ~ve[1� 12R(q2; �) � 4~se~e~ve jQf jV (q2; �)℄�gZAe(q2; �) =  12e I3e[1� 12R(q2; �)℄ (1){ The new funtions ��(q2; �), R(q2; �) and V (q2; �) are obtained from the s-hannel byrossing s ! tq2 �! t = �q22 (1� os�) os� �! 1 + 2q2tTrieste, April 2000 33
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A rotated opy of the same diagrams our in e+e� ! e+e�Trieste, April 2000 34



{ General expression of the polarized Bhabha di�erential ross setion (P and P 0 are theinitial e�, e+ polarizations)d�dos� = (1� PP 0) d�1dos� + (1 + PP 0) d�2dos�| {z }t hannel only +(P 0 � P ) d�Pdos�

{ unpolarized angular distribution: relevant at LEP2d�dos� � d�1dos� + d�2dos�{ LL-RR and LL+RR polarization asymmetries: relevant at LCALR(q2; �) = [ d�Pdos�℄=[ d�dos�℄ Ajj(q2; �) = [ d�2dos�℄=[ d�dos�℄
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Parametrization of New Physis E�ets in theBhabha Observables{ General New Physis =) dupliation of the parameters{ Universal New Physis =) the same set of three numbers{ General de�nition of Æ, inluding ontributions to BhabhaRUNP(z) = (z �M2Z)M2Z ÆZ

V UNP(z) = (z �M2Z)M2Z Æs~�UNP� (z) = zM2Z Æwhere z = s; t
Trieste, April 2000 36



De�nition of the Observables forthe Combined LEP2 + OPAL-Bhabha Fit{ Non Bhabha: ��, �5, AFB;� � ps = 183; 189 GeV{ Bhabha: unpolarized di�erential ross setion from OPAL data (CERN-EP/99-097){ .m. energy 189 GeV{ 9 angular bins �0:9 < os �e� < 0:9{ L = 180 pb�1{ aol ut < 10o to disard radiative events{ For the non Bhabha observables, "th < "exp is< 1%, dominated by large QED orretions.{ For the Bhabha ross setion, "th ' 2% larger than the experimental error in the veryforward one.Trieste, April 2000 37



Relative ontributions from Bhabha to Æ
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Bounds on ÆPresent Datawithout Bhabha with all Bhabha forward bakwardÆZ -0.001 � 0.031 0.0064 � 0.028 0.006 � 0.03 0.0011 � 0.029Æs -0.004 � 0.032 -0.0087 � 0.031 -0.0084 � 0.032 -0.0057 � 0.031Æ -0.0022 � 0.0083 0.00019 � 0.0074 0.00014 � 0.0075 -0.0019 � 0.0081Not a spetaular improvementMainly in Æ and from the forward one data
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Bounds on Æ(Optimisti) Future Data inluding 400 pb�1 � 200 GeV

without Bhabha all Bhabha, 2% th. with all BhabhaÆZ 0.031 0.014 0.028 0.012 0.03 0.012Æs 0.032 0.015 0.031 0.013 0.032 0.013Æ 0.0083 0.0038 0.0074 0.0034 0.0075 0.0028

For AGC these results onvert intoj�fDW j < 0:43; j�fDBj < 2:1in agreement with Hagiwara et al.Trieste, April 2000 40



Bounds on Æ: projeted ellipsesPresent Data
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Bounds on Æ: projeted ellipses(Optimisti) Future Data
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Bounds on Non Universal New Physis: Extra DimensionsPresent data analysis L3, OPAL{ L3, 180 pb�1 at 189 GeV{ Bhabha in the one (44o; 1360)Proess syst % MS+ MS� MCZZ 10 0.77 0.76 EXCALIBURWW 4 0.79 0.68 KORALW 1 0.79 0.80Bosons 0.89 0.82�� 2.4 0.69 (0.60) 0.56 (0.63) KORALZ, ZFITTER�� 3.5 0.54 (0.63) 0.58 (0.50)q�q 1.4 0.49 0.49ee 3 0.98 0.84 TOPAZ0Fermions 1 0.84B + F 1.07 0.87Trieste, April 2000 43



Bounds on Non Universal New PhysisPresent Data LEP2 Combined + OPALwithout Bhabha with all Bhabha forward bakward�LL 10-9.9 11-9.2 11-9.2 10-9.8�RR 7.7-12 8.7-10 8.7-10 7.8-12�LR 6.5-9.2 16-7.8 14-7.3 8.2-9.2�RL 7.2-15 12-9.7 11-9.5 8.3-13�V V 13-20 17-16 16-16 13-20�AA 16-13 14-14 14-14 15-13�AV 17-8.7 17-8.7 17-8.7 17-8.7�V A 4-3.3 4.2-3.2 4.2-3.2 4-3.3�ED 0.69-0.75 0.82-2.2 0.8-1.9 0.77-0.9ED: tt > st > ss
Trieste, April 2000 44



Bounds on Non Universal New PhysisLuminosity Dependene: �CT
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Bounds on Non Universal NPLuminosity Dependene: �ED
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Bounds on Non Universal New Physis(Optimisti) Future Datawithout Bhabha all Bhabha, 2% th. "th = 0�LL 10-9.9 15 11-9.2 15 16�RR 7.7-12 13 8.7-10 14 15�LR 6.5-9.2 11 16-7.8 16 18�RL 7.2-15 13 12-9.7 17 18�V V 13-20 22 17-16 24 27�AA 16-13 21 14-14 21 22�AV 17-8.7 16 17-8.7 16 16�V A 4-3.3 5.2 4.2-3.2 5.2 5.3�ED 0.69-0.75 0.89 0.82-2.2 1.2 1.4
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Conlusions{ Simple parametrization of New Physis E�ets in e+e� ! f �f at present and futureenergies{ Exploitation of the Z-peak inputs in an automati fashion for onventional ombinedobservables and also for Bhabha{ Important Role of Bhabha sattering as a omplementary measurement (suh as ALR atNLC) and as a probe for ertain New Physis models
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