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contact interactions 02

Generic ansatz to describe contact interactions:

L~ L.Hmf’é 2L rEYe) fwf)

(LR) (LR
conventions: ¢ /dm = 1; e* f
IR specified by a
model
free parameter: ’
f

Model| L. RR LR RL VV AA V0O A0

e | £1 0 0 0 +£1 £1 1 0
NMRR 0 %1 © 0 1 £1 1 0
MLR 0 0 %1 0 =1 Fl 0 =1
MR 0 0 0 +1 =i F1 0 #1

Study done fore'e™ — ff withf=e u, 7orq
(where q is uii, dd, or bb).
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probe oot and Apg of e'e™ — ff
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All LEP experiments analysed data taken between
V8 =130 GeV and /s = 202 GeV (=~ 490 pb~ 1)

e.g. OPAL

OPAL 200 GeV preliminary

(only the high /3’ part of the spectra is interesting!)
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contact interactions
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results from single experiments

is

Bl ERR SR @R VY EAL ELLER OLERL O,

highest limits:

final state model A (TeV)

lowest limits:
final state model A (TeV)

Tl

o VW 178 U0 RR 59
99 AA 112 ¢ RL 2.7
uti VA 129 uu RR 1.5
dd AA 9.8 dd RR 1.8
ff VW 179  ff RR 5.5
1077 < 107 ¥em
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LEP combined results

leptons

AA 139 168
vV 17.1 200
RR 97 117

LL 102 122

b-quarks c-quarks

bb — LEP preliminary c¢c = LEP preliminary
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extra gauge boson Z’ o8

Generic ansatz to consider an additional boson Z':

L~ eAudty + 9Zudty + 97,J!,,

f ¢ ;
Y, < > 5 <

f ¢ :
particularity: Z, Z' mixing;

(2) = (can mo)(2)

0 is bounded from LEP1 measurements to very small values.

olete™ = ff) = Oyy+0yz + 077
0, Z’+”}:’Z’+‘”Z’Z"~‘

Couplings to fermions fixed using models
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: - Iz ] H
L-R models: | Jip=arplyp —5m—Jp_ 1

L3 prel. | L3 prel.
400+ (7N m-}\\ /
‘Eﬂ - = éﬂu :
200- 200+
| —roptonew. = :

o apte

/% o % X i 12 14 18
6,4l deg] Oyn

e x model: ©;=0

¢ 1) model: & =7/2

e 7y model: ©) =~ arctan \/( 5/3)
e LR model: 9, ~ g5

SSM: Z’ couplings equal the SM Z couplings
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extra gauge boson 7’ 10
All LEP experiments exploited cross sections and Ay

model Mz lower limit, GeV LEP combined

single experiments
X 460 - 753 679 *

Y 275 -410 60D
n 315 - 486 425

LR 360 - 635

SSM 700 - 1170
5. Riemaus, DEV(~ .

Model independent studies
ﬂ':._. 'l?':_p_, eM' and ma fm Paramers (= @, M T, 08suwm "y

um'wmm:,

L3 prel.
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“My= 300GeV
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.'I
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new fermions T

categories: e sequential: quantum numbers like SM
fermions
e mirror: chiral properties opposite to SM
e vector: L,R couplings equal

e singlet neutrinos
Leptons
+
¢’ L
{.x
e L

neutral leptons L: LOL? — ¢*0-"WW — 2*¢~ 4jets
— (Y0 by 2jets
charged leptons L*: LYL™ — v, WW — v, 4jets
= Ve lv 2jets
LYL™ — NLNLWW — NN, 4jets
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Signatures
Lo = e WW, L=e,p, 7

e two isolated leptons of the same family Noﬁ sigml"
¢ hadronic jets(2-4)

lower mass limits (in GeV) from OPAL and L3

decay L3 OPAL
Dirac  Majorana | Dirac Majorana
IV —eW [969-97.1 85.7 88 76
O uW|967-994 880 | 88.1 76
9~ 7W| 89-96 796 | 71.1 538

LYL™ = v o, WW
¢ one isolated electron or muon and two jets, or

¢ no lepton and four jets
¢ missing momentum

e W mass constraint for two-jet invariant masses

mass limits (in GeV)

decay | L3 OPAL
L* — v, W|98.7-99.1| 84.1
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new leptons

LTL™ = NLNL‘/VW

¢ 2 acoplanar jets

® Missing momentum

OPAL

Bl (o ——————————————

r e'e’ - L'L (L-N,W)
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singlet neutrino 14

. s-channel
€+ﬁq — Nﬁyp ¢ vl
//
Ne —_— W_8+ e* vl NI
t«channel
e one isolated electron Y s W
e 2 acoplanar jets [w
e missing momentum ¢ v, N,

my > 100 GeV — exploit W mass constraint
limits on the mixing parameter [,

20 +—
|« Deta
“‘ Background MC
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Technicolor 15

TC breaks electroweak symmetry dynamically by strong in-
teractions of gauge bosons

recent extensions- 'walking technicolour’ -

additional scalar (7) and vector (py) mesons

ete” - pf;} - TrRr = hf:(‘E_
— Wymp = qq'ch
— WL Wy, — djets, 2jets (v), 2 (€v)

— ff :
~ 7Y —+ bby
consider m,, & m(X,7r), where X = Wi, my

———

!f’f+fr" — p.f;ﬁ i """Lw':tl

for m,, < y/s: cross section a few pb, excluded by e'e” —
W™W "™ cross section measurements

lor = p'p]

Delpht,
r, ~ %60 F}L-i
> 160 GgV
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Technicolor
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Technicolor

a .
i\‘qﬁ.x.x

A we x..%n.uﬂ ~ An T e
1

X 218ue Surxiwu Aue J0J PIfeA INOJEOD WOISNOX A S0 ~ "B TA

EQI-llI"

P

T 7

s

)

joudss .

Oe= 8

s A=

N P == 1!
| o= o |

gy Beqe
‘n

Lipqeqoxd yrenb-q Y3y e
siol noj e

..m IHdT3d g

302 5 5 5%F ‘9dosz =

qqbb « (fudy) ‘(LxTy) «, 10

1

Gonoral Searches st LEP -

July 29, 2000



supplemets

beginning of 2000 DELPHI reportaed an excess in the mass |
mi(ete”) fromete™ — qge’e”

OPAL checked the phenomenon:
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