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Outline:
e Contact interaction
e Exchange of leptoquarks
e Exchange of Z°

e Summary
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Contact Interaction

Four-fermion contact interaction (CI)

e general framework to describe interactions
beyond the SM at energy scale/A

2

ﬁeff ~ 2 %(éﬂ’ﬁei)(fk'}’ﬂfk)

i,k=L,R ik

defines C.I. model: |n;;|=0 or |n;,| =1
i, 7=L,R helicity;
g?/4m = 1 by convention

e Polarization effects:
see ats@ talk of N. Paver in Frascati
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Contact Interaction

dop r 2
Al
dcosf Z prgl A
i.j=L.R

with helicity amplitudes
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Models of Contact Interaction

C.1. models
Model ML TRR__LR __"RL
LL +1 0 0 0
RR 0 +1 0 0
LR 0 0 +1 0
RL 0 0 0 +1
VvV +1 +1 41 41
AA +1 +1  F1 F1
LL+RR | =1 +1 0 0
LR+RL 0 0 +1  #1
LL-RR +1  F1 0 0

LL-RR <= worst case

In the following:

o A gives limits related to 'upper’ sign of n

e A_ gives limits related to 'lower’ sign of n
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Sensitivity to New Physics Effects

Sensitivity to New Physics Effects

e return to the Z peak due to ISR (acollinear

events)
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e non-radiative events = sensitive to NP

\/? ={1-= E"” m2z
\/g Ebeam

LC: Vs’ > 0.9/3
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L

’Analysis’

Consider:
o /s =05 TeV

o £int = 50 fb_l

e experimental errors:

— ee = up:
e =0.95
Asys = 0.5%
— ee — bb:
e = 0.65
Asys = 1.0%
— ee — CC:

e =0.35
Asys = 1.5%

o Perform 2 fit
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CI Expectations

W= 0.STe

= so e’

Expected Limits for Four-Fermion Contact
Interaction

95% Lower Limits on A in TeV) (P-0)

LL | RR || RL | LR

ee— pup || 27 ] 26 | 18 | 18 | s . o, o7
Ts'. 0,9 /s7

ee— bb || 23 | 13 || 12 | 11

ee— ¢cc || 20 | 17 10 | 12

EXPQO‘ &Mh ew A >30... (30). 1s!
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Direct Search for Leptoquarks

~Q pouir prodickion : mia > To/2 (4 wed seem
(or Hud Hom) et Blamnleon
Production of single LQ

Signature:

e 1 high Er jet recoiling
against electron

e 1 monojet

Assume: gro = V4T Qem

At LEP2: limits competetive with indirect searches

At LC: expect lls.o(see Snowmass '96)
Gev

K no L s g—o-.maf —>  lud,eot Searcles

. . .,
M Ce — hadrows
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Leptoquarks

Exchange of Leptoquarks

e LQ’s could be exchanged in ee—hadrons in
u-channel (F = L + 3B = 2) and in t-channel
(F =0):

Details see Kalinowski et al., Consider:

® S()r S]! g(). Sl;’?, Sl;? -_f- %L :{: Cx}‘( g'k: O

~ - Q *O . 2C)
oV, Vi Vo Vi Vi 1 ;e

Remark:

e Bounds on g (gRr) of S, ( S,) exchange agree
with bounds on A} ., from excvhange of scalar

down-type (up-type) quarks in u-channel
(t—channel)

S. Riemann

RIEMANNS @HPL3ZELI2, MAR1B/16:57



E xpeded Limib on SCodas Lep tooyecadts
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Vector
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Extra Z Bosons

Search for Extra Z Bosons

L=eA, s +9Z,T5 +

Z' couplings to fermions:

e defined by GUT models (model-dependent Z'’
search), mass limits can be derived

e model-blind Z’ search; Sensitivity only to
normalizd couplings,

afNﬁa’\/s/mzzf—s UJ{;:v’\/S/QnQI—S)

(see contributions to earlier workshops)

%
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Model-independent Z' Studies for LC

Are we able to identify the 7’ at future LC?

Assume: Z’ mass is known (LHC)

Consider:  /s=500 GeV, L;,;=50 fb~!
P.-=80%,  P..=0

Input: x model (LR model)
Determine: Z'll couplings
>
0.5} PN
S : (?Q\ ‘\:'...
s ) ~. X VR
0 s @.‘
o Lt
! "\ l.. LR
l\ X -~ :
L@
2By
== m,=2.5TaV
wses m, =30 Tev
—1
-0.5 0 0.5

e Distinction between Z' models possible for
mz < 3\/§

e 2-fold ambiguity
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7Z' and CI

Assume:

¢ 7' with mz: = 2 (5) TeV exists, x model is
realized

e What will we see 7777
ee su'u

Model

A
LL(2Tev) -

RhtTev;

RR(5TeV
LR(2TeV
LH{STeV}
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