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How could this be possible?

e In nature there is a hierarchy between the EW scale
Mpgw ~ 10% GeV and the Planck scale ~ 10 GeV

e This could be solved if gravity was allowed to propagate in a

lager space than the other forces
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e Imagine for example that we have n extra dimensions with
radius R reserved for gravity, then

V(r) o« M}H'Q T r<<R
PF

V(T)OCW% T>>R
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e Imagine for example that we have n extra dimensions with

radius R reserved for gravity, then

V(r) o« M}HQ T r<<R
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2)
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we find M3, oc Mpp"t?R"
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e Imagine for example that we have n extra dimensions with

radius R reserved for gravity, then

V(r) o« M}“LQ T r<<R
PF

V(T)OCW% T>>R

e Comparing thisto V(r) = G™ = he m

2)
MP4 r

we find M3, oc Mpp"t?R"

e |n other words: the fundamental Planck scale M pr could be
small but the observed Mp4 large

e This is the Arkani-Hamed Dimopoulos Dvali (ADD) model

e Modified version by Randall and Sundrum (RS) with curved
space and only one extra dimension
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Why is it the end of high-pr physics?

e |f gravity is strong at 1 TeV, black holes can form at LHC

e This means that energetic partons which otherwise would have
undergone a QCD scattering may be trapped behind the event

horizon

e But the partons need to be well localized also in transverse

direction

e Hence the end of high pr-physics!
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Simulations:

e PYTHIA - favorite event generator

Creates QCD events, but we cut some away according to

o %) 5QCD 9
dfﬁfﬁf f d:cld:cngz (0, O) (0, @) L8]

5(§—x1x23)[ O(VE — Myin)O(Q] —Z()st
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator

Creates a black hole out of two partons according to

BH ()

7 —/divldxz%:fi(ﬂ?l,QQ)fj(fC2,Q2)5BH(§)5(§—$1$2S)@(\/§—Mmin)

o
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator

Creates a black hole out of two partons according to

oBH(3)

= /d:cld:vz ZZ; fi(z1, Q%) fi(xa, Q%)M (3)5(8 — 21228)O (VS — Minin)

Simulate democratic decay to standard model particles
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator

Creates a black hole out of two partons according to

O'BH (§)
ds

/dll?ldflszfz 21, Q) f (22, Q%)M (8)0(5 — 1225)0 (V'3 — Mynin)

Simulate democratic decay to standard model particles

Conserves momentum, charge, color and baryon number
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator

Creates a black hole out of two partons according to

BH(§)
ds

o

/dilfldflfQZfz 21, Q) f (22, Q%)M (8)0(5 — 1225)0 (V'3 — Mynin)

Simulate democratic decay to standard model particles
Conserves momentum, charge, color and baryon number

Gives decay products a thermal spectra modified with gray-body
factors
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e CHARYBDIS [hep-ph/0307305] - Black hole event generator

Creates a black hole out of two partons according to

O'BH (§)
ds

/dilfldflfQZfz 21, Q) f (22, Q%)M (8)0(5 — 1225)0 (V'3 — Mynin)

Simulate democratic decay to standard model particles
Conserves momentum, charge, color and baryon number

Gives decay products a thermal spectra modified with gray-body
factors

Adjusts temperature according to mass, 7" oc 1 /7(m)
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Results
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Results
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Results
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Uncertainties
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Uncertainties

e \When does a black hole form?
A ri T'Sch

Making this condition stronger gives fewer particles in the low
energy end

— Doesn’t change chance to observe QCD drop much
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Uncertainties

e \When does a black hole form?
A ri T'Sch

Making this condition stronger gives fewer particles in the low
energy end

— Doesn’t change chance to observe QCD drop much
e How do we terminate the decay of the black hole?

2 particles when we reach M,

More particles — Fewer energetic particles

— Better chance to observe QCD drop
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e Gravity important before black hole production?
Yes, we should have non black hole gravitational events.
— Affect the low transverse momentum end of spectrum.

— Doesn’t change chance to observe QCD drop much
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e Gravity important before black hole production?
Yes, we should have non black hole gravitational events.
— Affect the low transverse momentum end of spectrum.

— Doesn’t change chance to observe QCD drop much

o More
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e The production of black holes should decrease the QCD cross
section drastically

Malin Sjodahl 13




Conclusion

e The production of black holes should decrease the QCD cross
section drastically

e But this may (naively) be camouflaged by the black hole decay
products for rather large transverse energies

Malin Sjodahl 13




Conclusion

e The production of black holes should decrease the QCD cross
section drastically

e But this may (naively) be camouflaged by the black hole decay
products for rather large transverse energies

e More sophisticated methods are needed to observe QCD drop

Malin Sjodahl 13




Conclusion

e The production of black holes should decrease the QCD cross
section drastically

e But this may (naively) be camouflaged by the black hole decay
products for rather large transverse energies

e More sophisticated methods are needed to observe QCD drop

e If the black hole is stable on collider timescales (RS) there is no
radiation to camouflage the drop
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