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Contact Interactions at LHC

D. Bourilkov

general framework for a new interaction with cou-

pling o and typical energy scale A > /s
Model LL RR LR RL VvV AA LL+RR LR+RL
Non-parity conserving Parity conserving
NLL +1 0 0 0 +1 +1 +1 0
NRR 0 +1 0 0 +1 +1 +1 0
TLR 0 0 +1 0 +1 F1 0 +1
NRL 0 0 0 +1 +1 F1 0 +1

Drell-Yan pairs at high mass > 0.5 TeV
200 PYTHIA simulations (100k events each)
[LHC: for both leptons |n| < 2.5, pp > 20 GeV
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Contact Interactions at LHC D. Bourilkov

pp — eTe X, pTpu~ X One Experiment
Contact Interactions LI Model

6 % syst. err. 3 % syst. err.
Luminosity | A~ AT A~ AT
[fo 1] (TeV] | [TeV] | [TeV]| [TeV]
1 22.1 | 19.0 || 22.1 19.0
10 31.8 | 243 | 31.7 24.2
100 56.9 | 32.0 | 51.7 31.0

LHC 100 fb'! One Exp.
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w LC at 0.5 TeV D. Bourilkov

Fast semi-analytic program: improved Born approx-
imation, effective couplings, QED effects in the ini-
tial and final states

cut on the “effective” energy: v/s'/1/s > 0.85

Two cases are distinguished:

xsec error: stat. error and syst. error 0.5 %
experiment, 0.2 % luminosity, theor. uncertainty

0.5 %

App error: stat. error and syst. uncertainty of
0.002 (absolute) eTe™ and 0.001 p* ™

2. Optimistic
xsec error: stat. error and 0.2 % luminosity
App error: stat. error and syst. uncertainty -
the menimum of the syst. uncertainty for the
“Realistic” case and the stat. error; in practice
only important for e"e™
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Cont. Interactions LC - efTe™

D. Bourilkov

ete” — ete™

Contact Interactions

“Realistic” Optimistic

Model A~ AT A~ AT
[TeV] | [TeV] | [TeV] | [TeV]
LL 23.2 | 23.3 | 43.5 | 44.9
RR 22.5 | 225 | 42.1 | 434
\AY 43.9 | 452 || 83.3 | 89.1
AA 325 | 350 | 719 | 77.1
LR 25.2 | 24.4 | 50.7 | 52.4
RL 25.2 | 244 | 50.7 | 52.4
LL+RR | 32.0 | 32.6 | 59.9 | 63.0
LR+RL | 35.0 | 352 | 71.0 | 75.0

VV Model

“Realistic” Optimistic

Luminosity AT AT
[fo Y] [TeV] [TeV]

1 27.3 28.4

10 39.8 49.9

100 44 .4 74.8

1000 45.2 89.1
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ED at LC- ete™ and putu~

D. Bourilkov
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fermion- or boson-pairs in eTe™ or pp collisions -
virtual effects due to graviton exchange: modifies in
a unique way the differential cross sections

effective scale (cut-off): My Hewett; Ap = 1.1195 My Giudice

ete” — eTe”
Hewett Scale
“Realistic”  Optimistic
Luminosity M, M,
] eV | [mev]
1 2.6 2.6
10 3.1 3.5
100 3.3 4.2
1000 3.3 4.6
ete” — putp~
Hewett Scale
“Realistic”  Optimistic
Luminosity M, M,
7] mev) | [mev)
1 1.6 1.6
10 2.1 2.1
100 2.8 2.8
1000 3.5 3.5
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ED at LC - Y D. Bourilkov

Deviations from QED typically have the form:

do (dg) 1 s 5 J
— = |—= |1 . —sin“ 0
ds) dQYoED (A%ED)ZL 2
do (do ) 25
0 (dQ)QED 1i7roz(MS)4 25m 0+ ...
ete™ — v~
Hewett Scale
“Realistic”  Optimistic
Luminosity M, M,
fo7 Y| [TeV] [TeV]
1 2.0 2.0
10 2.6 2.6
100 3.0 3.4
1000 3.1 4.1
AREP 1000 1.2 1.6
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Extra Dimensions LC - Summary b. Bowilkov

efe” — ete™, utu~, vy
Hewett Scale
“Realistic” Optimistic
Luminosity M, M,
] [mev) | [mev]
1 2.6 2.6
10 3.2 3.5
100 3.5 4.3
1000 3.8 4.8

Extra Dimensions Reach at FLC

Hewett scale M, Tev
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Determination of sin?0.f (M2) b Bowitkor
A(App) .
Afsinff" (M7)
if we know the quark direction k ~ 5
LHC and rapidity < 2.4 - much reduced sensitivity
Samples of 110 000 000 events (after cuts) for

different values of SiIlQeé%:pt(M%)

Rapidity 0.0-0.8 0.8-1.6 1.6-24
k -0.021 -0.38 -0.59
A(App) 0.00001 0.00019 0.000295
PDF uncertainty | < 0.00048 | < 0.00053 | < 0.000820
Events needed 10000 M 27.7T M 11.5 M
Events in one

ch/exp 100 fb™! 30.7 M 25.0 M 10.5 M

two indep. measurements: 0.8-1.6 and 1.6-2.4
27.7(11.5) x 109 events in the two intervals needed
available from one channel /exp for ~ 110 fb~!

big run with CTEQG - 40 x 15 x 109 events
even with this statistics we can only set upper limit

it is possible that the PDF uncertainty is not a
show-stopper, runs with huge samples are needed
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O U_t 10 Ok D. Bourilkov

e systematic study of the search reach of LHC /
LC as a function of luminosity

e the high energy/luminosity of LHC offers a rich
search field in the DY channel (contact interac-
tions ...)

e [LC: search reach for extra dimensions, compos-
iteness in ete” , utuT, Yy
e PYTHIA 6.2 interfaced to LHAPDF

e large scale calculations for Drell-Yan, Higgs pro-
duction; the eftfects of PDF uncertainties on SM
predictions for the investigated channels are small

(below 4 %)

o sinQQQ%Dt(M%) - is a competitive “hadron” mea-
surement possible? (TEVATRON 7)
PDEF uncertainty is quite small - need huge data
set to estimate 1t
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