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A Quantum GraV|ty Falry Tale
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Prlnce Cosmic Ray

--\.'\-1-": : -“_ﬁ_ - —u._E-"’- i1 ﬁ"' 1
" 3 ﬁ{ -‘ g L I:l. : i F# . “"- e ey -:1- : > £ -ﬁ a —

= 10263||||||| T T T TTTT] 7
- g )
|- 6 ]
" 1
5 i3
2 — ™
'T;_ 05 2| | -
= = 4
T F 10 +6 rll B
L ¢‘P+‘+ 1 B
o LAl SR Wl i ) + % i
E T : I
™ £ .
(i1 1024 ; . E _
= Uniform sources =
1023 [ B I [ B
10 20

10
(Courtesy of Agasa) Energy [eV]

A \,‘P’
energy 400 TeV

B g—, o

n CM

r--iﬁ.- _ -"—-.:..

4.=4.
_nl'
_‘

‘ff,; s ';

M. Cavaglla University of Mississippi 5



e
el e

Prlncess GraV|ty |

rﬂf
The Uncertalnty Vlllaln

_ Prince Cosmic Ray |

M. Cavaglla University of Mississippi 6



4 ":‘54.5"“..::.;- o
- h_!.ytt. T
- -:_—- 1 ot -=

M. Cavaglla University of Mississippi 7



R R LS B T L YTl IR TR LT RS T

(Landsberg & Dlmopoulos 2001 Glddlngs & Thomas 2002)
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Parameter uncertalntles 158
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(Ahn Ave, Cavaglla &Ollnto 2003)
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Collisional energy loss/inelasticity
(Yoshino & Nambu, 2003)

Minimal BH formation mass
(Cavaglia’, Das & Maartens 2003; Cavaglia® & Das, 2004)

Angular momentum corrections
(Yoshino & Nambu 2003)

Charge effects
(Casadio & Harms 2002)

Hawking phase, greybody factors
(Cavaglia® 2003, Kanti 2004; Harris and Kanti 2004)

Quantum gravity effects, thermal fluctuations
(Cavaglia’, Das & Maartens 2003; Cavaglia® & Das, 2004)
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‘ without inelasticity
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MMin. ma==s I:Tv:"l.'rjl Temperature I:Tv:"l.'rjl Decay time I':T:"lp'r_ljl Entropy Elultiplicih_.r
~ 4BE 007 21.5

037 513 (+5%) TAD (-24%) 20.0 (- 7%) (n%j

! 7 157 (-84%) 0,82 (-55%) - 57
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Maybe quantum gravity effects at E ~ TeV

Creation of nonperturbative gravitational objects in
high-energy particle collisions

Possible observation of strong gravitational
effects at:
- Particle colliders
- Cosmic ray observatories

Still too many uncertainties:
- Black holes may not form
- We may miss them

Don’t be too negative, don’t be over optimistic!

"I think vou should be more
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