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OUTLINE

TGC's at LEP2

TGC's at Future e+e� Colliders

Strong EWSB at Future e+e� Colliders
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Chiral Lagrangian
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Indirect vs. LEP2 Limits

68% C.L.

Indirect Limits ALEPH 470 pb�1
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W
+
W
� Event Reconstruction and

Analysis
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Reconstruct Production Angle and 4 Decay Angles

Utilize All Decay Modes: l�qq, qqqq, l�l�

Include Cross Section Information

TGC Fit: Max Likelihood Analysis of 5 Angles

or

Measure hOptimal Observablei Based on TGC, 5 Angles
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Example of Systematic Errors at LEP2

�

Source qqqq e�qq ��qq ��qq `�`�

Correlated errors

LEP energy - - - - -

Luminosity 0.04 - - - 0.01

W mass 0.01 - - 0.06 0.03

W
+
W

� cross section 0.05 0.03 0.01 - -

Initial state Radiation 0.02 - - 0.14 -

MC fragmentation 0.12 0.04 0.03 0.15 -

Calorimeter scale 0.03 0.05 0.05 0.03 0.03

Tracking - 0.06 0.08 - 0.01

Jet corrections - 0.02 0.05 - -

Uncorrelated errors

Background estimation 0.03 0.01 - - -

Reference MC statistics 0.02 0.01 0.01 0.17 0.06

Four-fermion reweighting - 0.03 0.01 0.04 -

Jet charge - - 0.03 - -

Colour reconnection 0.01 - - - -

Bose-Einstein e�ects 0.02 - - - -

Statistical error 175 pb�1 0.13 0.11 0.09 0.16 0.13
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OSAKA ICHEP2000 DELPHI λγ
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W
+
W
� and e�W Final Statesp

s =161-202 GeV, 475 pb�1 per exp
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W
+
W
� and e�W Final Statesp

s =161-202 GeV, 475 pb�1 per exp
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+
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� and e�W Final Statesp

s =161-202 GeV, 475 pb�1 per exp
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W Polarization Measurements

183-202 GeV Data   L3 Preliminary
Data W(0) Data W(−)

KORALW MC W(−)

Data W(+)

KORALW MC W(0)

KORALW MC W(+)
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183-202 GeV Data (468.32 pb-1)

ALEPH Preliminary
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Corr. Coef. for 171 TGC Pairs

8 Highly Anti-Corr. 155 � Uncorr. 8 Highly Corr.
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W
+
W
� Analysis at Future LC

� 80/0% e
�
=e

+ polarization (NLC),

80/50% e
�
=e

+ polarization (TESLA)

� Likelihood �t of production angle &

4 decay angles

� e�qq and ��qq channels only

� Solid angle j cos�j < 0:9

� Statistical errors only



TGC Systematics at
p
s = 500 GeV

and L = 500 fb�1

(From C. Burgard, LCWS Sitges 1999)

The following uncertainties produce
TGC biases of O(stat. error) :

1% Uncertainty in Detector Resolution

1% Uncertainty in ISR

10% Uncertainty in Beamstrahlung
Spectrum

=) Systematics Are Controllable



Future e+e� LCp
s =500 GeV, L=300 fb�1
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The process e+e�!W
+
W
�is

a�ected in two ways as MH !1

1. Non-SM TGC's induced

2. e+e�!W
+
LW

�
L amplitude modi�ed
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vector resonance widths (same as ATLAS TDR):

M� ��
(TeV) (TeV)

1.234 0.104

1.600 0.224

2.500 0.844

unitarization scheme:

�(s) =

8>>>>>>><
>>>>>>>:

s
96�v2

if s < s0

s0

96�v2
if s � s0

where s0 = (2:8 TeV)2.
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LC / LHC Comparison

Final
p
s L M� = M� = M� = LET

State TeV fb
�1

1.2 TeV 1.6 TeV 2.5 TeV

TESLA W
+
W

� 0.5 300 27� 16� 7� 3�

TESLA W
+
W

� 0.8 500 73� 38� 16� 6�

NLC W
+
W

� 1.5 200 114� 204� 24� 5�

LHC qqW
+
Z 14 100 8� 6� { {

LHC qqW
+
W

+ 14 100 1� 1� { 5�
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Summary

LEP2 TGC sens. ! O(few � 10�2)

Future e+e� LC TGC sens. ! O(few � 10�4)

Studies of Strong EWSB Enhanced Consider-

ably by e+e� LC with
p
s = 500 | 1000 GeV:

� Backgrounds to W+
W

�!W
+
W

�
; ZZ lim-

ited to electroweak processes

� Unique access to W+
W

�! tt.

� Powerful probe of I=J=1 W+
W

� scattering

channel

� If far from resonances, high L @ 1 TeV may

be as good or better than avg. L @ 1.5 TeV


