 Looking for extra-dimensions

| at the weak-scale
experimental search for
%Kaluza—Klein states signatures
' at the ¢t¢ linear colliders




'Some motivations

b

FExciting piece of superstrings physics !

e string dualities — string scale M not at

Mpianck

superstrings leaves in 10-d space time

possibility of "opening” 4 extra-dimensions

at the TeV scale

See also Antoniadis 907 (string compactification)
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meac‘\‘ of extra- dimensions on phenomeno logy.
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9 pie,ce, OF phenomehologﬂ a+ ete~

o tesomant production of KK gauge basons

if accesible in mass

(F not me effective L2 interaction
look for deviations from the SM

° p(odu‘hon of Sinéle, KK boson

KK = SURYx ufg aauge  basons ( Newits| \
fa\'v.;";;-—--.::i;'f_fa.
Liketime (from \w,p ph /59"350) ey

t( Gy 7 ) ~ 610°yr Cloo n.v) . T(6gx~F)



- KK graviton emission

m the extra-dimension

> ~ graviton, from hep-ph /9811291

WITHOUT ISR:

with and assuming
where
M scale and d— number of extra-dimensions

. ¥
divergence for x, — 0 and cos<f — |

st task: add ISR —

lowering of Xsection up to 10% or more !

look for signature (v);srvy £




ete™> 7y + graviton
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Backgrou.nd from SM processes

PYTHIA 5.7
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SMEARING

. . =07
e hadronic resolution o

e clectron identification 90 %



SMEARING

e clectromagnetic resolution 52
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e clectron identification 90 %



SELECTION

e 2 ~’sin {107,170 and nothing else
e knergy leading ~ > 10 GeV
e Fnergv of next to leading v > 5 GeV

Look at Ep of the leading ~
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ee —> ¥y + graviton

v = 500 GeV
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e'e™—> y + graviton

-vis E v = 500 GeV
L
. 50C pb—1
107 = =2 M=1TeV
o cut cut | ' |
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ce > vy (7)
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SELECTION (continued)

The situation may not be hopeless
o 20 GeV < Ep of leading v < 100 GeV
e 10 GeV < Epjissing < 150 GeV
e no electron tagged in |6,,i,, 10°]

e SSE. in [10°,170°] + " E. in [Byin, 10°] <
150 GeV

Tagging and measurement of electron and ~
below 10° down to 6,,;, required

Try 0,5 = 0.52191.5°2°4°5°% and 10°
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ete-—> ¥ + graviton

i v s = 500 GeV
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' Conclusions|

The search for Kaluza-Klein states at present/future
colliders is an exciting piece of (experimental) string

physics !

At the e e collider the search for

et e — v graviton seems a promising way to look

for extra-dimensions at the TeV scale

Xsectionshave been calculated

['rom the present Monte Carlo study this signal can
be extracted from the r~(~) background as well as,

i

bhabha and e’ e — (v)vyy backgrounds

Additionnal direct search for Kaluza-Klein states
sighatures can be provided by the search for
ete — / graviton where the SU(2) gauge boson 7

decays as usual into quarks or leptons giving 2 jets

or 2 leptons + missing energy




