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Heavy lon collider : Produce large volume over which high
energy densities and numbers of quarks can be achieved

Marberger report : catastrophic scenarios “...are firmly excluded

by existing empirical evidence, compelling theoretical arguments, or
both.”
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(-New vacuum state)

Formation of a stable strangelet
¥

....Implications for LHC in light of new development, both in theoretical
studies and experimental results :

‘ Stability : New stability study excludes unbroken range of stable
negative strangelets from A=6 to A=@

- Production : Estimates in the light of recent experimental results
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But macroscopic BH will decay
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Strangelets

Pauli exclusion
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...overcomes (?7) om=m,-m

Disaster scenarios : Stable —ve strangelets A~6 to A=o0o

...unlimited accretion of normal matter




Stable —ve strangelets A<6 to A= ???

® Abundance of s quarks < u,d quarks due to mass
:> Q +ve

® One gluon exchange attractive for massive nonrelativistic quarks

E> Q -ve for large a,?

e Finite size (surface) effects reduces s quark abundance

|:> Q A<107 tTve J. Madsen

Suppression follows from simple quantum mechanical arguments...robust



Constraints from cosmic rays and astrophysics

Most robust...cosmic rays incident on the moon

Moon

I collisions >> j collisions
LHC

Strangelets fragile ...survive only if not moving rapidly through matter

[LLHC...zero rapidity,

Rapidity distribution
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Moon....target fragmentation region
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Strangelet production

Yield nucleus A

Coalescence Y =B (Y )? BA~1/V
A

Coalescence factor

Data P=Y,/Y,, AGS, SPS, RHIC  ...good description

N, =100 . P A

P
Number nuclei A A=20, Z=-1, S=22
per collision ~10~* RHIC

~ 10> LHC

c.f. 10! collisions 10 year LHC operation. i.e. A<6 production at most



Conclusions

Disaster scenarios : Stable —ve strangelets A~6 to A=

All stability studies exclude this possibility

Coalescence mechanism reliable. All accumulated evidence
implies that LHC will be no more efficient at producing
strangelets than RHIC.

Marberger report : catastrophic
scenarios “...are firmly excluded
by existing empirical evidence,
compelling theoretical arguments,
or both.”

We endorse this conclusion




