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e hnow that:

2 Lenrose frocess

S orrretrers:

' These do not really reveal what will happen to- the
center of mass eneqy Jorfrecdy fallng. collidiyg parlicles

& No Senrose process loas to be tnvolved (though it could)

& There frave been claims that cenler of mass (cm) enerqy

& JHEC wouldn 't be needed”
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B2 = (mug + mus)® = 2m*(1 + u; - uo)

Sunply notice that interpreting the dot product afbropriately
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Uy + Uz = Nyt
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M. Banados, dJ. Silk and S. M. West, Phys. Rev. Lett. 103, 111102 (2009)
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Tor an extremal black fole we have
g =l i = pae = i
Near the maainne
W — —7“;3(7“ e

7;:\/—2‘/65 =2 7.“O<(7’—7’:|:)2—|—---
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& Accretion processes frolibit any spa factor a < 0.998

& MAD simalations suggest even smaller a < 0.95
%MWWW&WWWW—WQ
T general we have

Kerr
Ecm

o = f(a'7TC017Z17l2)
W have learned that b = Ly is crucial for mazimizig the energy

Imax
Ecm

m

e f(CL;T'cola b= l—l—a 12) = g(a’7TC01’ 12)
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& I all case cm-energy grow very rapidly as a — 1
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Rl bkl

max
Ecm

~ A(reol, l2) = 0(61/4)

WU@WA(TCM, lg)

» Tl =T7Th, la=1_, A=406
..&. Tcol = 7°_|_7 l2 — l_, A = 370
..&. Bl Tri =07 A= 20
g T
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Emaa:
-» a=0.9, e = 07 == ~ 6.9
m
E?’TLG;ZU
> a=0.99, e = 0.01, == ~ 125
m
Emaa:'
> a=0.999, e = 0.001, =
m
Emaa:
» a=0.9999, ¢€=0.0001, A
m
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E. Berti, V. Cardoso and L. Gualtieri, F. Pretorius and U. Sperhake, Phys. Rev. Lett. 103, 239001 (2009)

absorbed from the black hole

& The black hole spin is reduced by —
P %m—wwmwwwﬂm@% Al g/

: [
Fagroo - dogdil = when [ ~ 14

o
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Using black holes as particle colliders is @ fascanating idea.
& Even for extremal black holes only one special
irgyectory allows finde enegy collisions

& Wack reaction gfects would invalidate the afbroact
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Sor tragectories with no-lurnig points L

2 o —\/12—51 + 16

wa&ﬁe&éwmﬁ
ll — —l2 — | =7 Eé?rghw(r S 2) = 2\/5m

A. N. Baushev, arXiv:0805.012 [astro-ph]
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%wﬁmﬁ/; e fnow- thal H =2

Fori—= 2= X =)
FEey — 00 S v |

whch can be turved aito the bownd,

lLex =9
Thus, the gecta particle’s Killipg enerqy carn be at most 2m
The result does not seem lo allow-the Senrose fprocess!

A. A. Grib and YU. V. Pavlov, arXiv:1001.0756 [8r-qc]
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K. Lake, arXiv:1001.5463 [gr-qc]
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I'inner — 15 \/1 —

21l —v1—a)< I <2(1++v1-—a)
s im0 ol P

W%@WW O<a<1
Effrfrr(r — Tinner) — 0O

SLlanch-scale pliysics before reaching the Slanch lepgthh?
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