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Kaluza-Klein 1dea

The fundamental field is
the five-dimensional

metric gfﬁ,)

Decomposed into
representations of the
four-dimensional Lorentz
group

Yields three different
representations, spin-2,
spin-1, spin-0
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Extra dimension
P A
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the proton mass(10° GeV) '
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Randall-Sundrum model

Island Universes in Warped Space-Time

According to string theory,

our universe might consist of
a three-dimensional “brane,”

embedded in higher
dimensions. In the model
developed by Lisa
Randall and Raman
Sundrum, gravity is much
weaker on our brane
than on another brane,
separated fromus by a
fifth dimension. (Time is
the unseen fourth
dimension.)

GRAVITY BRANE
(where gravity is
concentrated)

Fifth dimension

Space is warped by energy throughout

Gravltloné.

five-dimensional space-time. As a result,
gravity is much weaker on our brane.

which transmit gravity, are
closed strings, which are not
confined to either brane.

..............

Warped space-time
Because space-time is warped,
things are exponentially bigger and
lighter closer to our brane.

The ends of

....... open strings,

whose
oscillations are
particles and
forces other
than gravity,
are stuck to
our brane.
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(our universe)
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Dijet Process

p+p—>G- jet+ jet

In the SM, the dijet events
are mostly produced
through quantum
chromodynamics(QCD)
Interactions in hadron
colliders, which predicts a
smooth and steeply falling
dijet mass spectrum.

Used the dijet invariant

mass to constrain the mass
of these new resonances
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Breit-Wigner resonance

>l St Pl P

The QCD NLO corrections can be factorized into two independent
gauge invariant parts, production at the NLO with decay at the LO,
and production at the LO with decay at the NLO. We neglect
Interference between radiation in the two stages, which are expected

to be small, of order O(as I'/M)
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Feynman diagrams



NLO QCD Calculation

 Using the on-shell subtraction scheme to renormalize the
UV divergences by introducing counterterms.
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» UV renormalized partonic cross section
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NLO QCD Calculation

« We adopt two cut off phase space slicing method to cancel and absorb
the IR divergences.
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Consistent treatment

Narrow-Width Approximation
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Cut and Jet algorithm

We focus on two jets final
state process. C
Anti-kt jet algorithm was
applied, R=0.5 for jet
combination
We select jets with

pr > 30GeV,n < 2.5
To improving the result, we
formed wide jet around each
leading jet.

AR = \/An? + Ag?




Two cut-off dependence
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The dependence of NLO total cross section on the
arbitrary cutoff §; and &, Is indeed very weak, our
choice in this work is:

5 =1x1073,6. = 68,/50



Total cross section
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Agree with KK graviton decay to top pair Phys. Rev. D 82, 014020
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Scale dependence
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At the LO, the scale dependence is purely from the factorization
scale. Figure shows that the factorization scale dependence of the
NLO cross section is significantly reduced comparing with the LO

result.




Invariant mass distribution
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» At the NLO there could exist an additional hard parton besides the two
leading jets in the final state. Thus the NLO corrections push the peak
of the distributions to the lower invariant mass region.

* The initial state corrections shift the invariant mass distributions to
higher region while the final state corrections tend to shift it in
opposite way, which is a consequence of different origins of the
additional radiated parton.



pr distribution
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There is a sharply falling in p; distribution at about half the KK
graviton mass, which is called Jacobian Edge.



Signal analysis
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Parameter space
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The red and blue region corresponds to the 95% c.l. It can be seen from
Fig. 15 that the NLO corrections significantly tighten the allowed
parameter space.



Conclusion

RS extra dimension model still can play a important role in
solving Standard Model problem, such as hierarchy problem.
Dijet process is a useful way to search for the new physics
particles.

NLO QCD corrections for the dijet production via KK
graviton can significantly enhance the LO total cross section
and change the shape of the differential distribution of the LO.
Constraint on the extra dimension model become more and
more stringent.

Future study will give us more information.
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