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Introduction and Qutline

— Z-peak subtracted representation (f # e) of ete™ — ff at LEP2 energies
— Universal (AGC, TC) and non Universal (CT, ED) New Physics models

— LEP2 combined data analysis without Bhabha do /d cos 6

— Z-peak representation of Bhabha scattering ete™ — ete™

— LEP2 combined data analysis including OPAL results on Bhabha

Trieste, April 2000



Experimental Results: LEP2 f{ Combination
LEP2FF/99-01 + single experiments

LEP runs during 1995-99

year 1995 1996 1997 | 1998 | 1999
E (GeV) 130.2 136.2 | 161.3 1721 | 182.7 | 188.6 | 192 196

— At the Z peak: combination in terms of pseudo observables

— Off the Z-peak: averaged o5, 0+, ArB, - at 183, 189 GeV

— Definition of the f f signal
— 1: (L3, OPAL) /s’ is the mass of the s-channel propagator, /s’/s > 0.85,
ISR-FSR ~ interference subtracted
— 2: (ALEPH, DELPHI) v/s’ is the f f invariant mass for dileptons. 1/s’/s > 0.85,
ISR-FSR included

— full 47 angular acceptance extrapolation
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— Theoretical error estimated from ZFITTER, TOPAZ0, KK discrepancies

0.2% (qq), 0.7% (11), 0.003 (A;)

— Experimental measures

cms energy  quantity average SM error %  deviation %
183 GeV o5 24544 0.43 pb  24.20 pb 1.8 1.4
oL 3.44+ 0.14 pb 3.45 pb 4.1 -0.29
or 3.434 0.18 pb 3.45 pb 5.2 -0.58
AFB 0.547+ 0.034 0.576 6.2 -5
Arp.+ 0.615+ 0.044 0.576 7.2 6.8
189 GeV o5 22.384+ 0.25 pb  22.16 pb 1.1 0.99
o 3.1934 0.083 pb  3.207 pb 2.6 -0.44
o, 3.1354 0.102 pb  3.207 pb 3.3 -2.2
AFB 0.5624 0.022 0.569 3.9 -1.2
AFB.+ 0.5974 0.027 0.569 4.5 4.9

Trieste, April 2000



General Features of New Physics Effects off the 7 Peak

— At the Z peak

— Peskin - Takeuchi (S, T) or Altarelli - Barbieri €1, €3
— New Physics is inherently universal

— box diagrams can be neglected

— s channel v exchange can be neglected

— Off the Z peak (LEP2, LC, u" ™ ): Generic New Physics

— Complicated dependence on the kinematical variables (s, 6)
— box diagrams and s channel v exchange are important

— Off the Z peak: Universal New Physics
— Only 3 functions 4, d5, 6z of the energy (constants ?)
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The Z-peak Subtracted Representation (f # ¢)
F.M. Renard and C. Verzegnassi, PRD52, 1369 (1995), PRD53, 1290 (1996)

— The general ete™ — ff (f # e) scattering amplitude at one loop is the sum of an
effective photon and an effective Z amplitude with couplings g?/j(qQ, 6), g‘%j(qQ, 6),

gij(qz, ) (7 is the initial electron j = e or the final fermion j = f # e)

;
— M2+ iM,l,

A(q’, e>—qwg<;3<q 0)u - av,94 (a7, O)v +

_ 7
v 9 (a%, 0) — (%, )7 1u - ay,lel? (o, 9>—gAf<q 0)~°]v
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— Effective couplings (Aa,ef, R.s and V.; are finite and gauge invariant)

970 6) = /17 (0) Qull + 5 B es(a®, O)

gy (q°,0) = \/4ra(0) Qf[1 + zAuc(q”, 0)]

1-
2
0 2 v 2

9a.(q ,9) =gas(q,0) =0

gZ — ’Ye I3 ve[l _R (q 9)]

45,.Ce

gy ,(q*,0) = Vf Iy vg[1 — —Ref(q 0) — IQf|VZW(q 0)]
1
g% (q%.0) = 2 I[1 - SBer(q, 0)]

1
gas(q’,0) = Vf Isp[1 — ERef(q 0)]
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with the Z-peak inputs

487TFj
N;Mz(1 + o7)

%
'Yj:[

52 is the weak effective angle measured through the forward-backward or

1 =2
55 =16 weal effe measured throt
polarization asymmetries in the final channel j5, s. = 5, = s,

— The quantities Ay (g%, 6), Res(q?, 0), VVZ( 2.0), VZV(q 0) contain all the ¢, 6
dependent parts of the scattering amplitude due to SM or NP at one-loop.

— They are finite, gauge independent combinations of self-energies, vertices and boxes
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— For an additional four fermion amplitude with Lorentz structure

o(e")"[alq”, 8) — b(a”, )" ule”) - a(f)yulela”, 8) — d(q”, )" v (f)
and a, b, ¢, d representing O () effects, we have

2[a(q®, 0) — b(q”, 0)vc][c(q”, 0) — d(q”, 0)Ty]

A04,ef(q27 0) =dq

€2Q6Qf
45.¢.b(q%,0)d(q", 0)
Ref(q”,0) = —(q° — My) >
RV EWEY
[a(qQ, 0) — b(q2, 9)66]2§eéed(q27 0)
V(g 0) = —(q® — My) >
€ QeI3f
2 2 ~ ~ ~ 2
0) — d(q°, 0)vs]25.c.b(q", 6)
VZ7 279 — 2_M2 [C(q7 ) )
ef (q ) (q Z) €2Qfl3e
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Differential Unpolarized Cross Sections

doy 4 5 3 9 3

= N —(1 + cos“0)Uq11 + —cosHU
dcosf 3 4 {8( JUn 4 12}
where (apart from « redefinition)

U1 = YW+ (O Z+ZZ2)(1 + AcAr + Ac + Ay)
Uis = ~YZ(1 4+ AcAs) + ZZ(1 + AcAr + Ac + Ay)

a?(0)Q3 -
U = Tf[l +2A80,5(q", 0)]

q° — M, [3Fl]1/2[ 3T 12 or

2a(0
+2[a( )|Qf|]q2((q2_M%)2+M%FQZ) Mz "NjMgz (14 87)V2(1 4 03)1/2

Q]

) 1
X[1+ Aaig(a”, 0) = Rig(a”, 0) — 45ia{=V,}" (¢, 0) + Tf%f”(f, 6)}]
l

Trieste, April 2000 10



[ork gy

_|_
(q2 — Z)2 + M%IQZ

5,C v AP% Uf|Qy]
1= 2Ru(a”, 0) = 8 Vi (@ 0) + Vi@ )
Uiz = 2[a(0)]| Q] ¢’ — My [3Fl]1/2[ 3Ly 1/2 1

q*((¢> — M})? + M3T7) Mz N¢Mz (14 07)1/2(1 + ?7]20)1/2

X[1 + Aaur(q°,0) — Rig(q”, 0)]

3 i .
+ NyMz 4’0[’0]6 ]
(¢> = M3)? + M3I7 (1+@l2)(1+@f)

|Qf|

x[1— 2Ry (q",0) — 4§15l{ V'YZ( 0) + = ( L 0)}]
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New Physics Contributions

— For a general one loop New Physics effect the form factors A, f, Rif. VZ}Z and Vl?7 are
shifted . ) )
Aaif(q®,0) = Aair(a®,0) + A (%, 0)

— Explicit 6 dependent terms (e.g. from SUSY boxes) introduce new parameters (# of terms
N
cos™ 6)
— Simplifications occur for Universal New Physics

— independent on the final fermion family f
— independent on 6

«

— If the ¢* dependence is factorized, then measurements at different g can be combined
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Definition of the Three 4 Parameters

— By construction
AUNP UNP /q r2 UNP /qr2
A, (0)=R (M7z) =V (M7z) =0

— We therefore introduce the three dimensionless functions §, , - (q°)

(4" — My) (¢° —My) . = q°
RO = =520, V(@) =——52 6 AN =50,
Z Z A

— For large New Physics scales (A2 >> ¢?), we find typically §;(¢%) = (¢?)™ib;(¢?) and,
in some cases, ;(q*) ~ 6;(0)

— Non Universality can occur by a 6 dependence, a final flavour dependence, both.
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Summary Table of Some Common New Physics Models
— AGC and TC are Universal
— CT are Universal in each flavour (e.g. eTe™ — 1)

— For ED and SUSY, ¢ are functions of 8, not constants

— For SUSY, the condition A? >> ¢ is not interesting.

Model Universal 6 f m
AGC X
TC X
CT X
ED X X 1
(SUSY) X X 7
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Universal New Physics |: Anomalous gauge couplings
A. Blondel, F. M. Renard, L. Trentadue and C. Verzegnassi PRD 54 (1996)

dim=6, SU(2) X U(1) and CP conserving operators, linear Higgs (Hagiwara et al., PRD 48
(1993)

w2 z2 Az A% | w2z w?a | w* w?z?2 w?za w?a2 z¢

DW X X X X X X X X X X

DB X X X

BW X X X X X

b 1 X
WWW X X X X X X

W X X X X

B X X

ete” — ff versusete” — WTW ™ at LEP2

Trieste, April 2000 15



— The effect of the “tree level” operators parametrized by fpw, fps, fw and fe 1 receives
contributions from the “one loop” operators, e.g.

A* fp— fw M3

- = — 1 1
fow fow 1922 (fW og M2, + 1 og M2,
A* fp—fw My

- = — lo — lo
Ipp ToB = g5 (fB e 4 e

— The couplings fpw. fps, fBw and fs 1 are well constrained by amplitudes with external
fermions at LEP1 and LEP2. Results from a 500 pb~' @ 175 GeV conventional 4 parameters
fit

DW DB BW &1 WWW W B
ff 022 19 046 0.042
W™W~- 21 12 15 0.19 10 7.1 46
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— If they are excluded from eTe™ — ff then we can study

L - o A iy B
= GYVUW W = WW) 4 ke VWL W L 4+ e VW
gwwv My,
with (SU(2) x U(1) gives g = 1, Az = A, = X and trades k)
My,
Aky = (fB+ fw) oA
M2
Agy = —Z
N oAz
3M;,g°
A= fWWWW
LEP2 experimental results (C. Sbarra, Moriond 2000)
Ak, =0.021700%  Agl = —0.024100%, A, = —0.0161 0%
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— Z-peak subtracted analysis: 2 parameters, fpw and fpp; they give ¢
contributions.

— Expression of the 6 parameters in terms of fpw and fps

A? A?

2

dependent

s _ g My (& 57 s _ M (& 3
2 = 8ma—-— ~—2fDW+§fDB , 0s=8ma—— | —fow — —fpB |,

S ; S| Cl

2
0, = —87T05A—2Z (fow + foBs) ,

They satisfy the linear constraint:

Trieste, April 2000
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Universal New Physics Il: Models of Technicolor type
R. S. Chivukula, F. M. Renard and C. Verzegnassi PRD 547 (1998)

— Strongly coupled Vector and Axial resonances. 2 parameters (ratios F'/M?)
— The Z-peak scheme leads naturally to the use of non perturbative dispersion relations

— 0 parameters

T F?2 F?
5, = M3 <(1—2§l)2 v+ A),

5767 My Mj
2T F? 2
5, = M2222(1 — 289X, 5, = —draMi—L.
S1Cy M%/ Mﬁ/

Again, we have a linear constraint in the (J., d5, d) space:

1-252
58:_<T5;>57 5z,s>0 5'Y<O
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Non Universal New Physics I: Contact Interactions
E. Eichten, K. Lane, M. Peskin, PRL 50 (1983)

— Composite models or any generic virtual NP effect with a high intrinsic scale (e.g., higher
vector boson exchanges, satisfying chirality conservation)
— Interaction Lagrangian for (iz — ff)
Am M f p f
L= kg (T O (P W]) + nar( i O5) (T, 0h)

R (o L) (U7, W) + npr(WsA4* U ) (U], W)}

where
kif = 3 fori = f, k;y = 1 otherwise; ¥ = (1 — Y)/2 W, WUp = (14+~°)/2 ¥; N
are phase factors defining the chirality structure of the interaction.

— Specific applications can be considered for pure chiral cases (ij) = LL or RR or LR
or RL (keeping only one m;; = =1), as well as for mixed cases like V'V (npr =
NrRr = Mrr = Mrr = *1), AA (nz = Mrr = —nrr = —nr = £1), VA
(nLr = —mMrr = MrL = —MLr = £1), AV (nLL = —Mrr = —NMrL = Nrr = £1);
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— 0 parameters

ﬂ'M%
10t = gy g Ml = v) (1= 0p) + man(1+ v) (14 vp)
+nrRL(1 + ve) (1 — vy) + Nrr(1 — ve) (1 + vy)]
s 4§§5§7rM§[ N ]
Zef = 6213613fA2 oL — TNRR — MRL — TLR
25,6, mM?2
Y4 ete A
5s’ef - _€2QGI3fA2 [nLL(]‘ — 'Ue) - 77RR(1 + 'Ue) —|_ nRL(l + Ue) - nLR(l - Ue)]
25, M2
Zy e-e Z
Oy ef = TR2Q A (MLl —vf) — nrr(1 + vf) — nre(l — vf) + nrr(1 + vy)]

— Since there is a single parameter, the bounds on 67, - translates into a bound on the New
Physics coupling
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Non Universal New Physics |l: Extra Dimensions
N. Arkani-Hamed, S. Dimopoulos, G. Dvali, PLB 429 (1998), PLB 436 (1998)

— Arkani-Hamed, Dimopoulos, Dvali model ( Mp; ~ 10°GeV, Mg ~ 10°GeV)
M12Dl ~ MQH R"

— n =1, R ~ solar system;
n=2 R=0.1—-—1mm

— Coupling to KK modes

1 1
X # modes ~ —
Pl Mg

— Lorentz structure of the matrix element

b B _
~aler el vuf (p2 = p1).(ps = p3) — &y efy" f(p2 — P1)v(ps — P3)ul

Trieste, April 2000
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— 0 parameters

AMzq® 4576

5,2 ef — —

el ( A4 6213613]0

17 _ (AM§q2 23,6,

s,ef A4 €2Qe13f

s7r (,\M§q2)2§lél@f

s,ef A4 62@]—‘[36
AM2q® (0,0 — 2cosf)

et = (g g,

— The ¢° factor is purely kinematical and a consequence of the higher dimension of the
interaction Lagrangian

— The term term proportional to cosf gives a contribution in the t-channel with large
interference effects with the standard photon exchange amplitude.
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Corrections to the (non-Bhabha) Observables

— cross section for muon (or tau) production o,; forward-backward asymmetry App ,; cross
section for five "light” (u, d, s, ¢, b) quark production o; cross section for (bb) production
oyp; forward-backward asymmetry Arp .

- 0; = O7M[1 +dO7 " /O]

dO'UNP
I _
—  _1.436, —1.09 5, + 7.85 &,

O u

UNP

= —2.390z —0.19 65 — 3.02 9,

: = —4.28 387 — 5.28 §, +4.22 4,
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Combination of LEP2 Experiments

EPS-HEP99, \/5 = 189 GeV

Ax? = 1 contours

N0.0S:Illll LI LI LI I ] U)0.0S:Illll LI LI LI I:
0.04 = 0.04] s 3
0.03|- , - 0.03| [ -
0.02} = 0.02f =
0.01} : = 0.01F =

Of L = OF =
-0.01}- = -0.01 o =
-0.02F = -0.02f o =
-0.03 o = -0.03f N =
-0.04 = 004 =
_ ol b b by 1 _ SN VRN ENETET AYETETE SR
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O 0
Y Y
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= e L3 E
0.021 .\ - DELPHI -
0.01} N =
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Role of the Different Observables: AGC case

o, 05 nearly orthogonal, Arp, , not important

0-02,I LU LI LI LI 0-02,I LI LI LI LI
bON - . l'om - ]
0.015 - 0.015} -
0.01f- = 0.01} =
0.005} - 0.005}- =
of of
-0.005 |- = -0.005 |- =
-0.0LF = 0.01F =
-0.015 = -0.015} ¥ =
- - L1 1 | | L1 1 | | I - | L1 1 | E - = L1 1 | | I - | L1 1 | | L1 1 | =
0002 001 0 001 002 00802 001 0 o001 002
O 0
Y Y
mw 0.02 1T T LI LI LI
- 3freepar.
0.015} — AGC model
- ---- " noo. 3
oolf » 5
- /}no O, 1
0.005 | ’ =
-0.005 =
-0.01} -
-0.015} =
- - L1 1 | | L1 1 | | I - | L1 1 | a
0902 001 0 o001 o002
62

s Bhabha an additional independent and precise
measurement 7
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Role of the Different Observables: TC case

gy 002
0.015
0.01
0.005

0

-0.005
-0.01
-0.015
0.0

.02

-0.01

0

0.01

0.02

o

Y

»n 0.02

0.015
0.01
0.005

-0.005
-0.01
-0.015

003

3freepar.
TC model

" no O
noo,.
no A

.02

-0.01

0 0.01

0.02

o

z

The additional constraint on TCis d, s > 0, 6, < O but
the C.L. here is low: 34%
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NE

Expected Final LEP2 Data

— 183, 189 GeV

+ simulated 400 pb~! @ 200 GeV
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Summary of the Bounds on § for Universal New Physics

DATA 5, S Oy
0.036 0.051 0.0094
189 _0'002718'83? _0'002018'83% —0.00263))_883411
§ | 183-189 | —0.001171,05; —0.00331 057 —0.00221 50081
Final + 0.016 1.9 + 0.014 1.9 10.0043 1.9
0.0037 0.0074 0.0082
Al IR o o ol
AGC | 183-189 | —0.0015%) 0052 —0.00297 5005 —0.0022F 5000
Final 40.0016 2 40.0033 1.9 40.0037 1.9
189 —0.0061%%% 0.0014$§;§§;§ —0.0021£§;§§£§
TC | 183-189 | —0.0055" )05 0.0010%) o1 —0.001610 000,
Final 40.0066 2 40.0021 2 10.0034 1.9
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Summary of the Bounds on Non Universal New
Present Data

ACT (TeV) All No O} NO 05 no AFB,Z
LL 2.9 1.8 2.8 2.9
RR 2.7 1.6 2.7 2.7
VvV 4.7 2.7 4.6 4.6
AA 4.1 3.8 4.0 3.3
Agp (TeV) | All noo; noos noApp;
0.78 0.78 0.78 0.25

Small A A contribution to 6., (~ vjvy)

ED effect ~ vg — 2cos B ~ cosf

Physics

Trieste, April 2000
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Summary of the Bounds on Non Universal New Physics

(Optimistic) Future Data

Aot (TeV) All no oy no os no Arp,
LL 2.9 4.0 1.8 2.5 2.8 3.9 2.9 3.9
RR 2.7 3.7 1.6 2.1 2.7 3.7 2.7 3.7
VvV 4.7 6.4 2.7 3.6 4.6 6.3 4.6 6.3
AA 4.1 5.5 3.8 5.0 4.0 5.2 3.3 4.7
Agp (TeV) All no o no os no Arp,
078 0.89 078 089 078 0.89 0.25 0.30

35 — 40% improvement for CT

15% improvement for ED

Trieste, April 2000
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Z-peak Representation of the Bhabha Process

— The scattering amplitude at one loop is the sum of two (s-channel and t-channel) compo-
nents

Ace = As(q°, 0) + Ai(q”, 0)

— Definition of effective couplings in the t-channel component

Ai(q°, 0) = ’U’Yugye(q 0)v - Ty, G\ (q, )+m-

oy Gy (a7, 0) — G (a%, 0)7°] - avuldy s (a%, 0) — G457 (a%, )7 u
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— t-channel effective couplings

1—
GV.(a",0) = \/4ma(0) Qe[ + SAa(q", 0)]

1 3 1— 45,6, —
Gvo(a",0) = ¢ Ise 5[l = DR(¢",0) — ——[Qy[V (4", 0)]

Ve

1 1
gie(q27 9) — ’762 136[1 - 5R((]2, 9)]
(1)
— The new functions A, (q?, 8), R(q*, 6) and V(q°, 6) are obtained from the s-channel by
crossing s <— t

2 2
2
g — t = —%(1 — cosb) cosh — 1 + Tq
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A rotated copy of the same diagrams occur in e

+

e — e

+

—
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— General expression of the polarized Bhabha differential cross section (P and P’ are the
initial e, e’ polarizations)

do (1— PP do' +(1+ PP do? (P — P) do?’
dcosf dcosf dcosf dcosb

-y

t channel only
— unpolarized angular distribution: relevant at LEP2

do do! n do?
dcos®  dcosb dcos6

— LL-RR and LL+RR polarization asymmetries: relevant at LC

dot do do? do

ALR(q2’ 0) = [dCOSO]/[dCOSQ] A||(q2, 0) = [dCOSQ]/[dCOSO

]
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Parametrization of New Physics Effects in the
Bhabha Observables

— General New Physics = duplication of the parameters
— Universal New Physics = the same set of three numbers

— General definition of §, including contributions to Bhabha

RUNP(Z) _ (z — M%)

Oz
M3
— M?2
VUNP(Z) _ (z _ Z) 5.
MZ
AUNP < 5
o (Z) — a2 °0
Z
where z = s, t

Trieste, April 2000
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Definition of the Observables for
the Combined LEP2 4+ OPAL-Bhabha Fit

— Non Bhabha: o, 05, Arp,, @ /s = 183,189 GeV

— Bhabha: unpolarized differential cross section from OPAL data (CERN-EP/99-097)

— c.m. energy 189 GeV

— 9 angular bins —0.9 < cosf_- < 0.9

- £ =180pb!

— acol cut < 107 to discard radiative events

— For the non Bhabha observables, €;, < €¢yp is < 1%, dominated by large QED corrections.

— For the Bhabha cross section, e;, ~ 2% larger than the experimental error in the very
forward cone.
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Coefficient ofd weighted by (Bornlj2

Relative contributions from Bhabha to ¢

5

_5 -
62
~10 X
6\/
_15 ! ‘
0 2 4 6 8

10
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Bounds on §
Present Data

without Bhabha with all Bhabha forward backward

dy -0.001 &+ 0.031 0.0064 + 0.028 0.006 £+ 0.03 0.0011 £ 0.029
Js -0.004 # 0.032 -0.0087 & 0.031 -0.0084 + 0.032 -0.0057 &+ 0.031
05 | -0.0022 £ 0.0083 0.00019 + 0.0074 0.00014 4 0.0075 -0.0019 £ 0.0081

Not a spectacular improvement

Mainly in 4, and from the forward cone data
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Bounds on o
(Optimistic) Future Data including 400 pb— ' @ 200 GeV

without Bhabha all Bhabha, 2% th. with all Bhabha
0z | 0.031 0.014 0.028 0.012 0.03 0.012
Os 0.032 0.015 0.031 0.013 0.032 0.013
o4 | 0.0083 0.0038 0.0074 0.0034 0.0075 0.0028

For AGC these results convert into

|Afpw]| < 0.43, |Afpp| < 2.1

in agreement with Hagiwara et al.

Trieste, April 2000
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Bounds on o: projected ellipses

Present Data

004 ¢ 004
003 003
002 002 —
001 001
g o0 - 3 0 -
001 - 001 —
002 | 002 |
003 003
004 i 004 L | L
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Bounds on o: projected ellipses
(Optimistic) Future Data
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Bounds on Non Universal New Physics: Extra Dimensions
Present data analysis L3, OPAL

— L3, 180 pb ! at 189 GeV
— Bhabha in the cone (44°, 136")

Process syst % Mg+ Mg— MC
47 10 0.77 0.76 EXCALIBUR
WWw 4 0.79 0.68 KORALW
Yy 1 0.79 0.80
Bosons 0.89 0.82
LU 2.4 0.69 (0.60) 0.56 (0.63) KORALZ, ZFITTER
TT 3.5 0.54 (0.63) 0.58 (0.50)
qq 1.4 0.49 0.49
ee 3 0.98 0.84 TOPAZO
Fermions 1 0.84
B+ F 1.07 0.87
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Bounds on Non Universal New Physics
Present Data LEP2 Combined + OPAL

without Bhabha  with all Bhabha  forward  backward
AL 10-9.9 11-9.2 11-9.2 10-9.8
ARrRr 7.7-12 8.7-10 8.7-10 7.8-12
Argr 6.5-9.2 16-7.8 14-7.3 8.2-9.2
ARp 7.2-15 12-9.7 11-9.5 8.3-13
Avvy 13-20 17-16 16-16 13-20
Aaa 16-13 14-14 14-14 15-13
Ay 17-8.7 17-8.7 17-8.7 17-8.7
Ava 4-3.3 4.2-3.2 4.2-3.2 4-3.3
AEgp 0.69-0.75 0.82-2.2 0.8-1.9 0.77-0.9

ED: tt > st > ss
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Bounds on Non Universal New Physics
Luminosity Dependence: Ao
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Bounds on Non Universal NP
Luminosity Dependence: App

1.6

15 ———- without Bhabha

T —— with Bhabha

1.4 - ]

Ny (TeV)
[
N W

200 400 600 800
Luminosity per experiment (f)b

Trieste, April 2000

46



Bounds on Non Universal New Physics
(Optimistic) Future Data

without Bhabha

all Bhabha, 2% th. &4, =0

Arr | 10-9.9 15 11-9.2 15 16
Apr | 7.7-12 13 8.7-10 14 15
Arp | 6.5-9.2 11 16-7.8 16 18
Apr | 7.2-15 13 12-9.7 17 18
Avv | 13-20 22 17-16 24 27
Aas | 16-13 21 14-14 21 22
Aay | 17-8.7 16 17-8.7 16 16
Ava | 433 5.2 4.2-3.2 5.2 5.3
Arp | 0.69-0.75 0.89 0.82-2.2 1.2 1.4
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Conclusions

— Simple parametrization of New Physics Effects in ete™ — ff at present and future
energies

— Exploitation of the Z-peak inputs in an automatic fashion for conventional combined
observables and also for Bhabha

— Important Role of Bhabha scattering as a complementary measurement (such as App at
NLC) and as a probe for certain New Physics models
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