Critical Revision of LHC Risks
and

Communication

by ‘ConCERNed International’

December 2009 (March 2010)

The text of this paper was mainly prepared andified by associates and friends
of the critical scientific network€€ConCERNed Internationaland“LHC Kritik
(LHC Critique)” with direct participation, contributions, importanput and kind
support by many well-known critics and experts rissearchers and experts in
international law and by the international criticemmunity, supported by many
concerned citizens.




Index

(Ta 1 geTo [FTox 1 o] o HR T TP P TP TR P PP PP UPTPRRP 4
The LHC-experiment, itS purpoSe and daNQEIS ............uuuuuuurmmmmmeniiniiiiniemnnmeesreeeees 5
Unprecedented conditions will be created ....... .o 7
Results will not be clear for Years..........oo 8
SCIENtISIS EXPreSS SEIOUS CONCEINS....... oo esenenaaaaaaaaaaaaaaasassaassasaaaassssnnnsnnnnnnnnnnnes 8

Concrete risks and dangers of the LHC experimemféected in physical discourse................ 10
BIACK HOIES ... 11
Safety concerns of scientists with a prior tracord of publication authors in peer-reviewed
PRYSICS JOUINAIS ... e e e bbb e nbnsnensnnnsnnnns 12
Erosion of black hole safety coOnSIderations. ... 13
Challenging and invalidating LHC safety argumentS................uuuvveeimemimmmerinineeenieennnee.. 14

Disagreement between safety reviews about micrekiflale decay...............oooeveieieien. 14

The possibility that Hawking radiation does notsex@nd that black holes do not decay ... 15
For the above both general and specific reasoes, thawking radiation is not a

SatiSTACIOrY SAfEtY fACION. ...uvviiiiiiiiiiii e 16
Uncertainty about the aCCretion rate ........ccceeeeeeie it 16
Omissions and inconsistencies within safety reviesgarding relevance of astrophysical
(o] o] [=Tod 5= Tg o B oT0 1] 4 IO = NV SRR 17
Dr. Rainer Plaga: Dangerous Hawking radiation frogtastable black holes ................... 19
No astrophysical reassurance for dangerous Hawkidi@tion.................cccooeeeeeeeeeen 20.
Black hole absorption rate SurpasSes dECAY ..uuuueuervrurrmrruimniiiiiiiinre e snserenenes 21
Misunderstandings by CERN's Giddings and Mangantherbasis for Plaga's catastrophe
20 (U] g1 o | PP 22
Black holes at the LHC could only evaporate aba@lft their mass..............ccoeeeeeeeeeeen. 2.2
Rainer Plaga's suggestion for safety improvement..............ccccceoiiiiiiiiiin i ieneeen. 23
SHANGEIGTS ... e et e bbbt bt et bnnrnnnennne 23
No satisfactory astrophysical argument for stragiggdfety ... 26
Theories involving transitions in the energy leeEbpace...........cccoccviiiiiiiiiiiiiiiiins 27
MagnetiC MONOPOIES ... ..o eee e ettt bbbt menmee e e e e eeeeeeeeeeeees 28
Dangers allowed by credible theory not excludeddfety arguments..............ccoeeeeeeeennn. 29
A summary of the PRYSICS......ooiiiiii e 30
Lack of proper risk assessment practice concemthi@d HC.................ooooiii i, 32
Taking account of numbers of potential casualtiessk evaluation: 'Expected value'.......... 32
The precautionary PrinCIPIe ... e 33
Risk assessment and prevention practices — independtical analysis of Dr. M. Leggett . 33
Zero risk official policy for CERN officialS ...........oovviiiiiiiiiiiiiiiiiiiiiiiiieii e 38
Summary in timeline form of the scientific discussiof collider risk.............ccooeeiiiiieis e 39
Further critique and remarks from independent $ISEN. ..............uvviiiiiviiiiiiiiiiieen.. 42
Independent critical analysis of the Future of Haityalnstitute, University of Oxford.... 42
Physicists supporting Independent Safety Agencgeaning high energy colliders ......... 43



Recommendations from independent legal professanal.................oooeviiiiiiiiiiiiies e 44

L0 ST oo 10 | o [>T 0] £ (0] o PSR 44

Commentary of former US court of appeal Judge R&ER@SNEr .............ovvvvviiiiiiiiiiiiiiinee 44

Independent juridical analyses by Prof. Eric En®am.................. 46
Summary of the COMPIAINT...........oiiiiiiiiiee e e e e e e e e e e e eeeeeeeeees 51
L0 o 11153 (o] o 1S 54
(0= 0= T T = o P 57
] (=] (=] L0 58
LISt Of @NCIOSUIES ...t ettt e e e e et r e e e e e e e e 65



Introduction

1.

2.

Experiments are planned which, accepted thestiggest, create a risk of
destruction to humanity and the entire planet.

The experiments concern high energy particlesjggyand are planned to be
conducted on nuclear and sub-nuclear particlegotiiding them frontally
together at extremely high energies under extrertifcil circumstances
that have never prevailed on Earth before. Thepererents are planned to
be conducted in the world’s most powerful partielecelerator (particle
collider), the “Large Hadron Collider” (LHC), sitteed on the Swiss-French
border near Geneva. The introduction of the prob@am is presently
planned for November 2009. First experiments (swlhs) are planned
already shortly afterwards. First high-energy stdins are planned to start at
mid-December 20009.

To date no official external and interdisciplyaisk evaluation of the LHC
project has been initiated by the CERN member stét@ugh this would be
a self-understood and urgent requirement for higérgy experiments at
such a level. Only an assessment by CERN itsetheflikelihood of the
risks and dangers of these experiments has beeluctd by the operators.
This CERN-internal assessment by the LHC Safetye#smment Group
(LSAG) involved a review of global dangers and rfaktors which have
been proposed and concluded the LHC collisions avpuésent no danger.
However, not a single one of the safety factorstiaead in this report can
guarantee the safety of the planned experimentsause each of these
safety factors can be put into question or reliasuaproven hypotheses.
Since the report was written, there have been giergi and scientifically
profound criticisms from several scientists cono®sgnthe dangers of the
planned high energy experiments and of substaasipécts of the LSAG
assessment. These have been made by authoritatrveentators including
by those with documented recognition at the high#strnational level for
expertise relevant to the case and concern thgsasalf the physics of the
risk, and the ethics of, and adequacy of, the caitipa of the panel
assessing the risks.



The LHC-experiment, its purpose and dangers

The new Large Hadron Collider (LHC) at the expentaé underground nuclear
research facility CERN in Geneva is a massive gartiollider designed to collide
nuclei at high speeds to obtain new physics datié.will produce energy per
proton that is seven times higher than that prodigeprevious colliders. [5] The
LHC uses superconducting magnets to further actelepre-injected particle
beams through a 27 km circumference circular tummebpposite directions at
nearly the speed of light. The beams will intersgdbur points around the circle.
At these points, particles from the two beams wollide head-on. For the proton-
proton beam experiments, colliding particles wild moving at 99.9999991% of
light speed in opposite directions. This involvdsoat 600 million particle
collisions per second.[6] [7] Under these extreméi@al conditions, particles
will disintegrate into their component parts andereaeactions and particles are
expected to be created, some never before detectede particle detectors
surrounding the collision points will record dagdlpwing scientists to determine
the properties of the new particles.

Dangers acknowledged on the basis of theoreticgliraents have not been
invalidated, either theoretically or empiricallyarfexample, through reference to
astrophysical data or through interpretations afteng lower energy collision data

- as we show below. Therefore some new objectsrtiigiht be created, objects
predicted by respectable theories, could be higlaggerous and pose a major
threat to life and environment. In the worst cadseytcould destroy the entire
planet Earth. These new objects include ‘micro lblagles’, which - according to

existing applications of theories - could accrebe twhole Earth (gradually

destroying it through continual black hole absamp}i and ‘strangelets’, which

could catalyse conversion of normal matter intargje matter, turning Earth into a
small ball of strange matter. The theories weregfee are published in the peer-
reviewed literature or are offered by experts welevant professional academic
status or related research involvement. The comalahgers are destruction of
Earth with all of its environments and all of itshabitants, thus concretely
endangering the complainants’ lives.

The aim of LHC research is to obtain clues aboet gtructure of matter. The
general expectations are to find a particle knowrthe ‘Higgs boson’ or ‘God
particle’ that theoretically gives other partictbgir mass in the standard model of



physics, find hypothetical 'super-symmetric' pdesc and the study of a ‘quark
gluon plasma’ which should have existed fractioha second after the ‘big bang’.
Finally, CERN also prepares to explore artificialbbguction of ‘micro-black

holes’. All these are official aims of the LHC peoj, stated in official CERN
documents.

These experiments, as noted exceeding energy doatien levels ever previously
achieved before by a factor of seven [5], explon&nown territory and could
produce unanticipated dangers not considered fetyseeview, due to neglects
and misunderstandings from those safety reviewsldvtophysical theories have a
wide, yet limited range of supporting empirical damce. Relativity theory and
guantum mechanics offer models that seem to wotkwith available evidence
for certain areas. However, when gravity is extidgnstrong and distances are
extremely small (conditions that will be producedtl?e LHC), both quantum
mechanics and (Einstein’s) general relativity 'Bredown’ [8] and mutually
contradict each other. This is a generally accefastedin present physics. Science
Is, of course, still far away from a complete ‘Thewf Everything’ [9] and
physical theories are essentially models, whichk seemake more promising
predictions compared to the predecessor model. r@gnephysical theories stand
In a continuous process of being modified or exetutdy empirical findings and
thus are of temporary value by their very nature.

Modern theories such as those enabling black hodeyction are attempts to
address this and other problems whilst addresgimgy &nown data. The history of
science demonstrates the verification and faldiboadynamics in the highly

speculative field of physics, where numerous breaid revisions occur regularly
as the empirical evidence supports or invalidakestheories of the time. This
naturally must be expected to continue in the futdrherefore, it is extremely
important to carefully consider all possible outesnof the experiments to protect
something as valuable as Earth.

Physicists have in fact specifically and vividly kaowledged the current
uncertainties that are associated with startinthed-HC:

In the BBC LHC-documentary 'The Six Billion Doll&xperiment’, physicist Prof.
Alvaro De Rujula (CERN) askaVill we find the Higgs patrticle at the LHC? That,
of course, is the question. And the answer isnseiés what we do when we don't
know what we're doinf10]



Physicist Brian Cox (U. Manchester & CERN) staték 'truly a leap into the
unknown.[11]

The ideal of the freedom of science has very gresit, and this is recognised by
international law. But the survival of life and thinet is the condition and basis
of our existence.

The difficulty of developing safety factors usinigysics that is incomplete and that
Is changing rapidly is demonstrated by the factt theveral previous safety
considerations have already eroded as documentbeé ichapter 'Erosion of black
hole safety considerations' below.

But the best guide to seriously confronting positiks of risks at the LHC is to

first acknowledge destructive attributes of positetlision results. Considerations
that claim to exclude such risks and dangers havgetrigorous, not able to be
undermined. We will show that such consideratibage not been put forward,;
hence the case for safety can not be guarantesal fiewer than four categories of
global dangers in ongoing scientific discussions.

We will show that the CERN-promised [12] artificiproduction of extreme
physical conditions that prevailed a fraction ofsecond after the Big Bang,
including the possible production of micro-blackdsand other exotic extreme
objects, includes high risks and concrete dangkat &are far from being
invalidated.

Unprecedented conditions will be created

Scientists creating a new instrument for obseragure quite often find things
that they did not expect. These new phenomena dhbel safe if the new
instrument is only observing phenomena that refulaccur in our natural
environment. However, when the new instrumentteseaonditions that are also
new, we no longer have this assurance of safetyerGnew conditions, new
things that scientists did not expegtight well be dangerous. The LHC will create
several conditions that did not exist before ortlcdtiead-on collisions at the LHC
will create new types of particles, nearly statignaith respect to Earth, and
which may be captured by Earth's gravity for thstfiime (unlike particles created



by cosmic rays that are moving at nearly the spé#ddht with respect to Earth,
such particles therefore passing through Earthnandbeing captured).

Results will not be clear for years

According to CERN it could be about three yearsnfrimitial experiments until
technical evaluations of them are available. Mibtack holes might be formed
before evidence of their formation is evaluatedcdese of the large number of
collision events, only a small subset will be seddcby computer for later
evaluation. If the signatures of micro black haenfation do not fit the computer
protocol for event selection, micro black hole fatran might be completely
missed by the detectors. Therefore even if the W@ shut down at that point,
substantial numbers of possibly highly dangeroysatb would already have been
released irreversibly into the environment.

Scientists express serious concerns

Before getting into the details of the ongoing pbgisdiscourse, three chosen
observations from recognised scientists emphadee high importance and
urgency of the issue:

Astrophysicist Dr. Rainer Plaga writed=rom these quotes | conclude: theories
with extra dimensions robustly predict the exiseerof microscopic collider-
producible black holes and Hawking radiation. Blué tdetailed decay properties
presently remain very uncertain. It then seems mapt to study alternatives to
the standard thermodynamical treatment of Hawkimgjation on the safety issue.
This is the aim of my papé&iConclusion: | stand to my general conclusion that
there is a residual catastrophic risk from metastamicroscopic black holes
produced at particle colliders[4]

Chaos theory pioneer Prof. Dr. Otto E. Rossler ustgd concerning the time
period within which planet Earth could be destrowér an artificial production



of black holes at the LHC:nbt after millions of years of linear growth buteaf
months of nonlinear growth.”

“In order to exclude that human-made mini black s@edanger the earth, it will

be necessary to falsify the first of the 7 poiotsf this is not possible the second,
and so forth. Until this task has been solved, m® can shoulder the responsibility
to give the “green light” to the LHC’s crossing tt#2000 GeV barrier, as this is

currently planned to do within a few weél48]

Author of several peer-reviewed physics papers,Haul Werbos writes on his
website:

"What happens if we start to do experiments in gBysiever enough to do things
which haven’t happened already a hundred timebk@énatmosphere, and energetic
enough that they have a real possibility (so famasknow, in our ignorance) to

produce small black holes?

Those calculations basically predicted that smddick holes would burrow into
the Earth, grow for a few thousand years, and reisué very sudden catastrophe
gobbling up the whole Earth with little warning.

There are many uncertainties here, of course —thwould be irrational to ignore
such a serious risk to humanity.

Of course, black holes gobbling up the Earth arsejpulsive sort of possibility,
and humans have a long history of trying to comevitp excuses for putting their
heads in the sand, and not thinking about repulpissibilities which they don’t
want to think about. Some humans even seem ta feeheir duty to try to force
other people to put their heads in the sarjd4]



Concrete risks and dangers of the LHC experiment as
reflected in physical discourse

In the case of the LHC, there are several the@leiguments that point to a risk
of negative outcomes. The existence of these #®@hows that a negative
outcome is plausible where reassuring argumenesdbais astrophysical or lower
energy collision data are insufficient. The exise of these theories therefore
demonstrates the untenability of CERN's officialigoof stating that the risk is
zero.

In an interview with the 'New Yorker' magazine, Josgelen, CERN's Chief
Scientific Officer, was quoted as saying 'that CE&Hkcials are now instructed,
with respect to the LHC’s world-destroying potehtianot to say that the
probability is very small but that the probabili/zerd' [15]

But quotes of CERN scientists themselves showttiet in fact accept an official
worst case scenario where the experiments at the inHiate the destruction of
Earth (p.8 of [16]) (p.8 of [17]) in several bilhoyears. Typically it is then stated
that the Sun would by that time have destroyed=dmeh anyway. CERN scientists
accept the extreme implications of these experimenith the only ‘safety factor’

being the long time until that potential is reatise

First, the existence of other cumulative dangerplamet Earth, such as those
arising from the Sun, cannot in any way justifykimg, much less initiating the

destruction of the Earth, even if this artificiaésdruction - according to the

statements mentioned above - is expected to happie far future but possibly

initiated irreversibly right now by the planned eximents. However, as we shall
see below, the length of that time is questionablece it actually relies on

insufficient appraisal of astrophysical data.

For example, an analysis of Prof. Otto Rdssler yersity of Tubingen) taking
astrophysical data into account, would give a naladrter time than the billions of
years on which CERN relies. Prof. Rossler’'s esematpossiblyjust 50 months
[18]
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In the following section, we chose an understarelaht scientificallyserious way
to describe the physical discussion on collideksisAll arguments are linked to
the relevant scientific sources. This way the desgad risks connected to the
planned experiments could also be understood byphggicists by regarding the
state of discourse. Also summary of the physiggasided at page 36.

Then, after having demonstrated the scientificdhabour arguments in the current
physical discourse, the sections following aftexdsawill describe other essential
and more general scientific approaches to the jssueh as risk research and
juridical aspects, demonstrated by citing indepahdexpertise from the areas
concerned.

Black Holes

One of the theories that allow catastrophe is tile@ry that LHC collisions might
create micro black holes.

Stellar black holes are among the most extreme @hena in the universe and
have been found both in theory and by observaildrese indirectly observable
objects are commonly a result of a gravitationdlapse after the supernova
explosion of a giant star, where matter has beempoessed to the extreme. The
prevailing gravitational forces are so strong that even light can escape, so the
celestial body appears black. Modern, reputablertee of gravity at the micro
scale, proposed five years after the LHC was apgatokevise how gravity applies
at this scale and propose that the LHC could crdage objects in miniature form
by proton collisions.

“If the scale of quantum gravity is near a TeV, 1dC will be producing one
black hole (BH) about every second?rof. SavasDimopoulos (University of
Stanford) and Prof. Greg Landsberg (Brown Univgjgit9]

“If the fundamental Planck scale is of the orderaoTeV, as is the case in some
extra-dimensional scenarios, future hadron collgleuch as the Large Hadron
Collider will be black hole factories Prof. Steve B. Giddings (Department of
Physics and Institute for Theoretical Physics, @msity of California, Santa
Barbara), Scott Thomas (Institute for Theoretidatdtcs, University of California,
Santa Barbara, Department of Physics, Stanfordedsity). [20]
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A TeV (tera electron volt) is a unit of energy. idt1,000,000,000,000 electron
volts. Because of the equivalence of energy angbmais also a unit of mass.

Assertions about micro black hole creation are wwtlowing in detail.

Safety concerns of scientists with a prior track re cord of publication
authors in peer-reviewed physics journals

The work of astrophysicist Dr. Rainer Plaga [26§ atientist in multiple fields
including physics Prof. Otto E. Rossler [27] outlinow catastrophe from the LHC
can be a realistic prospect, and both provide -raputhers - key theoretical bases
for our complaint. As we later show, their risk @ngents are either not correctly
understood by CERN or are ignored by them. Botrehasitten numerous papers
published in physics journals.

Plaga’s published papers include many on high gneagticles known as cosmic
rays — which are strongly relevant to LHC risk dission, as we show. Plaga
states:

"With the very small accretion timescale (1 secotid} was found with the
parameters in subsection 3.2, a mBH [micro blaclehoreated with very small
(thermal or subthermal) velocities in a collider wid appear like a major nuclear
explosion in the immediate vicinity of the collidd#]

Rossler helped pioneer 'Chaos theory' and its egtpdn to physical systems.
Three of his many published physics papers invdlgeussion of black holes.

Dr. Paul Werbos is the author of several peer-me@tephysics papers. As partly
already mentioned above, he writes on his website:

"..what will happen if we find really new experinarsetups, different from what
has happened by accident already in the atmosplvengsh can produce small
black holes? (Several major labs are spending mameynajor efforts to do just
that.)' [13]

Those calculations basically predicted that smddick holes would burrow into

the Earth, grow for a few thousand years, and reisué very sudden catastrophe
gobbling up the whole Earth with little warnind.4]
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As mentioned subsequently, Dr. Tony Rothman (Ptorcéniversity), a physicist
who specialises on black hole physics [28], outlihis potential basis for concerns
relating to physicist G.A. Vilkovisky under 'Bladioles at the LHC could only
evaporate about half their mass' below.

Erosion of black hole safety considerations

Collider advocates have asserted several safetgidemations that purport to
demonstrate that micro black holes are not a daniany of the safety

considerations first touted as adequate to pratedtom black holes have eroded,
and are no longer considered adequate in currdetyspapers, even papers by
collider advocates. This erosion of past safety smmrations suggests the
possibility that current safety considerations rabsp erode.

RHIC collider operator Brookhaven conducted onetyastudy and.HC operator
CERN conducted two safety studies that claim thatd is no risk from black
holes.

The first safety paper claimed that black hole fation requires energy beyond the
reach of any collider, [43] then peer-reviewed ptypapers appeared, unrelated
to the collider controversy, that predicted produttof black holes at colliders.
[20] [19]

The second safety paper claimed that black holaddvevaporate instantly in a
puff of Hawking radiation, [21] then peer-reviewgthysics papers appeared,
unrelated to the collider controversy, that questtheven the fundamental theory
behind Hawking radiation, a purely theoretical adidin that has never been
observed. [22] Also the rapid decay interpretatitself was undermined by
Casadio & Harms to allow a black hole lifetime @ays [23] and an alternative
analysis postulated that a black hole would nasipége, but only lose half of its
mass. [24] An analogy between collider-createctlblaoles and cosmic-ray-
created black holes was supposed to demonstragty sdifut the analogy as
originally proposed was accepted by CERN as inexaul had to be revised in
CERN's paper [17] by Prof. Mangano (CERN) and R&afldings (Department of
Physics, University of California) (p.8-10) of [17]Reliance upon their
interpretation of astrophysical data implies thd&RD's theoretical model for
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growth of black holes suggested growth to a dangesize was supposed to take
many billions of years [17], but some models endddter growth [25].

Calculations regarding the time required for grayunicro-black holes to swallow
Earth have very different resultfhe most recent safety paper proposed new
safety considerations, but these have been challenged. For example, CERN's
Mangano & Giddings paper [17] argued this wouldetakveral billion years in the
worst case. They further argue that neutron stasald capture micro black holes
if they could be created, giving neutron starstilies shorter than observed.
However, Otto Rdssler theorises that superfluidityneutron stars may well
prevent micro black hole capture [18] and RainagRlrelies upon the Casadio &
Harms paper [23] to predict black hole radiatiorels that would not be detectable
from white dwarfs or neutron stars but would be adgating within Earth [4].
Neither of these counter-arguments have been axttdyy CERN [16],[17].

Professor Rossler’s paper is enclosed in full addsare 6.

Challenging and invalidating LHC safety arguments

The safety of the Large Hadron Collider has beenstibject of investigation by a
number of physicists. The following section givesoaerview of the arguments on
LHC safety and undermines the claim that safetyliferand environment can be
taken for granted.

References in the following arguments include fdemufrom published papers
(with formulae in parenthesis), in order to demaatsttheoretical backing.

Disagreement between safety reviews about micro lala hole decay

There are two common methods of calculating blagle ldecay and radiation,
called the 'canonical' and the 'micro-canonicaterpretations of Hawking
radiation. Stocker et al. [29] for example desctite rapid decay scenario as the
‘canonical’ application (p.6). For micro black mléhe two different methods can
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yield significantly different results. While CER&bnsiders that any black holes
either immediately evaporate or do not decay dtLél,[17], according to Casadio
et al. 2002 [23] LHC black holes can last over &arg in isolation based on an
alternative Hawking radiation calculation.

More recently, Casadio et al. 2009 [30] again absreid LHC black holes with the
slow decay 'micro-canonical' interpretation. Despthe fact that the 2002
parameter ('MC'=mp(L/Ip) p.5) is still accepted®@gsadio et al. 2009 [30] a®ie
possible choice "(eq(16) of [30]); they only choose to calculatettwa newer
parameter giving a higher decay rate. In this vy tconclude that the decay rate
soon surpasses the accretion rate. After more gbamonths this Casadio et al.
2009 paper [30], unlike that of Casadio et al. 2[XR, has not been accepted for a
published journal. Furthermore Stocker et al. 20@8) already allow for the
prospect that the black holes may continue to &bswatter at a faster rate than
they decay thus implying continued black hole growt

The micro black hole rapid decay 'canonical' apgmodhas been the more
conventional one for black holes, as it anyway githee same results for ordinary
(non micro) black holes. However, in principle, thikernative models for black
hole decay have been startlingly described by SKiay[31] in this way:

"one cannot use the normal statistical-mechanicalocécal [immediate decay]
ensemble when gravitation interactions are impartan

"Although the canonical ensemble [immediate decaydsdnot work for black
holes, one can still employ a microcanonical enderfégnabling slow decay] of a
large number of similar insulated systems each witjiven fixed energy.E

The possibility that Hawking radiation does not exst and that black holes do
not decay

The former main argument [21] for the safety of L¢C from black holes relied
on rapid decay from ‘Hawking radiation’. Howeveawking radiation remains an
unproven hypothesis, and as such it is not a aatwfy safety factor.

Further, in several papers, it is argued by Profeddr. Adam D. Helfer
(University of Missouri) [22] and Prof. Vladimir ABelinski (University of Rome,
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“La Sapienza”, [22] that the fundamental theory ibhdhHawking radiation is
incorrect, so that Hawking radiation and decay wodt occur. This possibility is
principally accepted for exploration by Prof. Ho&bcker et al.[29] and by CERN
[17], which published the most relevant CERN study black hole safety
arguments.

For the above both general and specific reasomrs, tHawking radiation is not a
satisfactory safety factor.

Uncertainty about the accretion rate

Details of the accretion rate depend on param#étatsare not known. This implies
that there are no clear guides as to the accretianof Earth.

Calculations regarding the time it will require fgrowing micro-black holes to
swallow Earth have very different results. Authépablished microgravity paper
Prof. Otto E. Rdssler (University of Tlbingen) estes hot after millions of

years of linear growth but after months of nonlingeowth.” Prof. Horst Stécker

(University of Frankfurt) et al, in a first versioof his paper on ‘arXiv’' [29],

projected a purely theoretical growth phase of 2&ry until total destruction of
Earth in one scenario, but they remove this in sgbsent versions. A non
reassuring astrophysical interpretation (such asR8s) would still allow growth
within tens of thousands of years even accordingdme of CERN’s purely
theoretical considerations [16], [17] (p.51 for ®)

Stocker et al. [29] point out that the approachdoretion of CERN [17] or (eq(12)
p.9 of [29]) "..does not take into account any effects due todbmpeting] strong
interaction inside a nucleoh.([29] p.10). Doubts appear further justified
concerning the lack of incorporation of the atttdmiof solid or liquid as the
accretable medium and of the effect surroundingptsature could have upon
accretion rate. The main and later accretion pHasayn as the 'Bondi' phase, has
been used previously for the gravitational accretiof gases by stars or
astronomical black holes. Particularly eq(A.5) p[54] relies again on a formula
specific to gases. Concerning temperature in tb@edion phase again, white
dwarfs have an estimated interior temperature ardils00 times that within the
Earth's core. Reference to eq (4.4) of [17] suggds heat related vibrational
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atomic motion could significantly reduce the extagit gravitational capture,
especially within the 10 million Kelvin of white awf interiors.

CERN's basis [17] for reassurance that the Earthidvoot be accreted in a time
scale of a few decades relies on the survival ¢y enspecific subcategory of
‘white dwarf’ stars and to a less confident extentthe survival of neutron stars.
Reference is in the conclusion also to the greatBuence of high energy
neutrinos; but as accepted by [17] there is nokeyatence for them and there are
doubts as to such interaction. CERN calculated Wigfher value parameters (Rc)
that nevertheless allow accretion of Earth in eiteas or hundreds of thousands of
years based on calculations for only two of theasfdidate "TeV gravity' theories.
(p.51 for D=6; D=5 p.26 Rc=.2mm [17]) The exclusioihthese shorter duration
calculations relies entirely on the survival ofdaelative accretion rate estimates
for, white dwarfs from cosmic-ray-caused black BolBoth these last claims are
shown to be subject to question in the followingtiea.

Another estimate [32] considers the implicationsanfanalysis [33] of one TeV
gravity theory that implies that an accreting mitack hole would continually

subdivide. The accretion rate of the subdivideatblholes is more rapid and the
implication is of a whole Earth accretion (destimg) in an estimated time of
around one hour. Again, such an analysis hasewt bxplored by CERN.

Omissions and inconsistencies within safety reviewsgarding relevance of
astrophysical objects and ‘cosmic rays’

There are several factors that are not taken ictount in the argument of CERN
[16], [17] or Stocker et al. [29] that survival observed white dwarfs or neutron
stars can be an indication of LHC black hole saf&ssler argues that internal
superfluidity of neutron stars would prevent captwf micro black holes and
accretion. His other astrophysical non reassurargements [18] are also not
considered.

Furthermore, no consideration is made of how thpeeted, relatively small
numbers of suspected high energy cosmic ray soy8zdscould be blocked by
high concentrations of interstellar dust that magesither the very extensive dust
lanes [35] surrounding inner galaxies such as aum; @r of dark nebulae of which
over 300 [36] are known, or of how the identifiedewvant white dwarfs could in
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any way be fortunate survivors. Involved issuesetditive astronomical motions
are also a factor, but it is clearly relevant ameglected risk consideration. Owing
to the fact that these often completely obscutat ligom stars behind them, we can
infer that cosmic rays would collide with them, tiarlarly as they do so even
within our invisible atmosphere. So it becomes gilble these particular white
dwarfs do not experience the flux of high energgnoim rays that is key to
Giddings and Mangano’s demonstration. A proper aigpl of this would involve

a detailed analysis of the relative positions oftdanes, dark nebulae, suspected
cosmic ray sources and particular white dwarfs tygpavhich CERN's Giddings
and Mangano [17] refer.

A contradiction with CERN's [17] specific type obteophysical reassurance
argument is given in Stocker et al.'s paper [2KisT([29]) states that the
mechanism of accretion could be such that evenewdwarfs (and by extension
neutron stars) would not gravitationally capturesma@ ray-created black holes,
where feasible low levels of accretion rate applyis (eq(10) p.9 of [29]) depends
upon the argument that only a very tiny propor{iafpha’ given on p.9 of [29]) of
protons or neutrons (including their constituentais') that a micro black hole
travels through, may be accreted. This is due ¢ofdlet that the strong nuclear
force can be similarly effective to the 'TeV gragviat short distances. So this
approach, incorporating the competing influence¢hef strong nuclear force [29])
Is then used to claim that the accretion of thdlEaould take many times longer
than the age of the universe. But it is admitte® @ [29]) that this Heglects a
possible rapidity and area dependence of the blacle accretiorl. Yet the
formula of eq(4.4) p.15 [17] indicates that theiuadfor capture of black holes,
decreases with speed. This is supported by Mandaip Therefore, it is
suggested that where white dwarfs do not accreidlygenough to gravitationally
capture black holes (caused by cosmic rays), arethaaa of the whole Earth
within its lifetime could then apply, as opposed ttee slow accretion time
argument of [29].

Physicists have generally assumed that cosmicaw@yprotons, the nucleus of the
hydrogen atom. Recent data of the Pierre Auger ©agmy, the biggest and most
renowned facility to study high energy cosmic rastgjgest that the highest energy
cosmic ray data are most likely to be the nucldut®iron atom. This up to date
analysis contradicts the mostly proton high energgmic ray claim of CERN
(Mangano and Giddings) [17] the only basis for theclusion of neutron star
survival within their 'Summary and Conclusions’. digh this iron nuclei
suggestion is likely more reliable than the eanisston claim, it is based not on
direct measurements, but on the height of thestotliin the atmosphere and the
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shower of secondary particles. This data may yetdresistent with even more
exotic particles such as magnetic monopoles ong#iets, [38] and if so they may
not be analogous with energetic collider collisiof#2] This is somewhat more
suggested for the higher range collision enerdes.as Plaga's paper (Sect 4 [4])
implies, for conventional nuclei cosmic rays - juslow such high collision
energies - created black holes would not havegeffi mass to ensure they have
the understood properties. Therefore, their stappiand subsequent accretion -
within white dwarfs may not apply [4].

Cosmic rays at the energy level of the LHC haveendeen observed directly.
They have only been observed by measuring the shaiveecondary particles and
computing the energy required for the expected typparticle to produce that
shower. This leaves doubts that cosmic ray cotisiare in fact comparable to
LHC collisions due to the differing interaction pess of the collision [32]. Direct
measurement with soon to be launched, or plannadesprobes (AMS, OWL,
EUSO, AW) [33] could remove that doubt. So thisesafargument is built on
hypotheses that have recently been weakened byriealpresearch or are
otherwise questionable.

Furthermore, Rossler's arguments [18] regarding t@ninternal superfluidity of
neutron stars would prevent accretion and his ofi&] astrophysical non
reassurance arguments are not anywhere considered.

Dr. Rainer Plaga: Dangerous Hawking radiation frommetastable black holes

Rainer Plaga [4] takes the view of Stocker et Bhazretion surpassing decay rate
and argues for the application of a formula givgrClasadio et al. [23] to consider
the effects of the increasing radiation effect thimicker et al. unjustifiably neglect.
The recent choice of formula giving a parameteuedeq(25) for ‘Mc') by Casadio
et al. 2009 [30] for calculations, appears questid® as partly reliant upon
circumstantial factors. However Plaga recalculatesluding for this, by
considering a further parameter ('L'), at a largsugh still feasible, value, so that
a catastrophic result can be obtained even foranhe three given parameter
formulae of [30]. This is argued in the sectiod@endix in version 3 of Plaga
[4]. Plaga had already argued [4], that by comsidea parameter, mid range
between two indicated by [23] (also 'Mc' with eq(l&hd (18)) of [30], the
radiating behaviour of the micro black hole becoregastrophic. Plaga calculates
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that micro black holes could reach a steady stateere they release energy
through Hawking radiation that corresponds to tihergy in the matter they
accrete. The energy release would be of the orflea major thermonuclear
explosion each second, but would continue for nrailons of years. This would

be disastrous at the surface of Earth, and alsp dathin Earth because of
geothermal effects [4].

"While the exact phenomenology provoked by such B m&reting at the
Eddington limit remains to be worked out, evenguaktastrophic consequences
due to global heating on an unprecedented scale glodal-scale earth-quakes
would seem certaih[4]

Plaga in the same studyFrom these quotes | conclude: theories with extra
dimensions robustly predict the existence of mawpg collider-producible black
holes and Hawking radiation. But the detailed depagperties presently remain
very uncertain. It then seems important to studgrahtives to the standard
thermodynamical treatment of Hawking radiation twe safety issue. This is the
aim of my papet.Conclusion “l stand to my general conclusion that there is a
residual catastrophic risk from metastable micrgscoblack holes produced at
particle colliders’ [4]

Probably such an object (metastable black holeymed at LHC) could not be
destroyed or removed from the Earth by any tecrenigutil all life on the planet is
destroyed.

This highly relevant study is attached (Enclosyte 5

No astrophysical reassurance for dangerous Hawkingadiation

Plaga argues that there is no astrophysical reasseiregarding the scenario in his
paper [4]. Plaga predicts black hole radiation Ilewkat would not be detectable
from white dwarfs or neutron stars but would bea$tating within Earth. This
argument that there is no astrophysical reassurdiasenot been challenged.
Cosmic ray-caused micro black holes emerging framerosides of earth or other
planets would have undetectably low radiation bseanf their negligible mass
(from [23] and p.8 of [16]).
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Black hole absorption rate surpasses decay

Stocker et al. [29] claim to exclude risk from IHdwle absorption rate-surpassing
decay such as Plaga outlines, however we showltegtfail to do so.

In the relevant 'weak radiation' section it is agjthat there can be no danger from
this because black holes emerging from high eneogynic ray collisions would
maintain their charge sufficiently to enable th&wpping within the Earth (due to
long range electromagnetic interaction with suraing matter[29]). The argument
posits the following: If collisions can make blagkles, and if black holes stop in
Earth, and if they can destroy Earth, this wouldehalready happened due to
cosmic ray collisions with Earth, thus demonstigtioy analogy that collider
collisions are safe. However, if black holes lokeirt charge, relativistic black
holes created travelling at near light speed bymosays should travel virtually
unimpeded through Earth like neutrinos, whereasv ditack holes made by
colliders would occasionally be captured by Earth.

Stocker et al. [29] claim that black holes wouldpsbecause of their charge, but
they fail to incorporate the established theoriGohwinger radiation' (p.9 of [17])

which acts to immediately neutralise any charge tifia black hole has at a given
time. Yet Stocker et al. do incorporate this s&ubwinger radiation in another,

negligible radiation scenario (Sect D1-B, p.8 [28))ere CERN argues it is less
likely to apply. This is stated in CERN’s paper]13.9), where the ‘usual picture’

incorporates both Schwinger radiation (preventirmngers from black hole

stopping) and Hawking radiation.

So black holes with slow decay Hawking radiationssal by cosmic rays striking
the Earth would pass through with negligible intéien. The implication is that
Stocker et al. offer no argument to exclude thespegt of a sufficient absorption
of matter within Earth enabling Hawking radiatiam ¢ause catastrophic results
from LHC black holes.

21



Misunderstandings by CERN's Giddings and Mangano otthe basis for
Plaga's catastrophe argument

In their paper Comments on Claimed Risk from Metastable Black $1¢R9]
Giddings and Mangano base their entire criticisp@nutwo arguments which can
be shown to be relying on misunderstandings of &$agnalysis. Plaga himself
demonstrated this in his response to their critigiéhis paper [4] gection 7
appendix vB One argument confuses the canonical rapid ddgcaynosity
formula (eq(1), p.1 [39]) with the micro-canonichw decay luminosity formula
that Plaga relied upon (eq(1), p.5 of [4] from &)(R.5 of [23]. and (2), p.5) [4].
The other confuses Plaga's ‘Eddington Limit’ wikleir version. Plaga’s version
of the Eddington limit is the effect of the Hawkimgdiation upon the matter
around the black hole, while in Mangano and Giddingersion the Eddington
Limit is understood in terms of the low level ratha caused by the process of
accretion itself. Plaga states [4] (v3, August 20that since the “Comments ..”
paper [39] he has been awaiting a “Further comreagger. This has not been
forthcoming. This is doubly mystifying as Plagawsll and currently published,
only last year writing on astrophysics in the weglgremier journal of science,
Nature.

Black holes at the LHC could only evaporate about &lf their mass

Another theory of black holes at the LHC is prowdd®y Grigory Vilkovisky [24].
When considered with the slow decay interpretattoappears likely to enable
catastrophic results, through allowing accretiord dny maintaining a still
significant 10% of increasing radiation. But anyalysis of this theory has been
completely neglected in all LHC safety reviews. Theminent author and
physicist Tony Rothman (Princeton University) refey it [40] as follows:

“A few years ago, Grigory Vilkovisky, a Russian pigfs published a trilogy of
papers claiming that if one properly took this eff¢of the Hawking radiation
itself] into account, black holes would evaporatdyoabout half their mass; the
rest would remain. If Vilkovisky's conclusion isrect, it would not only
radically alter our ideas of black-hole physics,tlhwould have a tremendous
impact on our ideas about dark matter and wouldepthe way for the possibility
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that any black holes created at CERN might actusilgvive long enough to be
taken seriously.[40]

Rainer Plaga's suggestion for safety improvement

Rainer Plaga proposes risk mitigation measures lwhe& categorises as feasible
methods to reduce but not eliminate risk, partidylapplicable to the start up

phase of the LHC [4]. Plaga's proposal seeks tectlevarning signs of danger

beforeirreversible outcomes are reached.

Plaga proposes altering LHC operations to increasegy levels by no more than
a factor of two before studying and excluding pttdly dangerous events, (Sect
5.1) [4] analyse all operational events rather tbhaly a small fraction of events,
(Sect 5.2) and to immediately and reliably deteetaystable black holes and
immediately interrupt LHC operation and conductlofé investigation if meta-
stable black holes are detected. (Sect 5.3).

However, irreversible outcomes could be reacheddesolg and without prior
indication, and the consequences to Earth of nustation are potentiallinfinite.
Therefore Plaga's proposal only aims at reducisgsriand it is insufficient to
definitely exclude any global risks.

Strangelets

Former Berkeley University physics research agssistdalter Wagner proposed
that lead-lead nuclei collisions at the LHC mayl#edhe production of dangerous
particles known as 'strangelets'. Such risk is ashk@dged by high energy cosmic
ray particle specialist and astrophysicist Rainag® [32].

Normal matter consists of 'up' and 'down' quarksartye matter adds a third type
of quark, called a 'strange' quark. A small lumpstfange quark matter that
includes strange quarks is called a 'strangeletheShypothesise that neutron stars
consist largely of strange matter. It is accep®glausible [16], that a negatively
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charged strangelet could catalyse conversion aihabmatter into more strange
matter (as a result of having a lower energy st#tes converting Earth as a whole
into strange matter.

One safety consideration that was supposed togirogefrom strange matter was
the idea that a strangelet would be electricallyitpee on its surface and not attract
normal matter. It appears clear from the varioghtenergy physics papers that
consider the prospects for the existence of negasivangelets [41] that the
analysis as offered by the LSAG report (2008) aipartial representation of
existing views. In at least three papers [42], frd®86 (Golowich et al.),
Schaffner-Bielich et al. and C Greiner 1997 a nggastrangelet has been
theoretically proposed as a potential prospect he tontext of collision
experiments.

More importantly, this is for a predicted lifetingé longer than that minimum
indicated as potentially catastrophic - longer tloze ten millionth of a second
(107-7s) according to both Wilczek et al. [43] akdnt [44]. Note that these
papers indicating longer lived negative strangeleition were written before the
catastrophic danger prospect was highlighted by)288] But no mention of this
vitally relevant duration is made in either LSAGpoet, which, by failing to
specify what a sufficiently 'long lived' strangeiet((3) of p.13 in [16])) do not in
effect specifically argue against such 'metastaigative strangelets with such
duration. This prediction enabling the existencel@fgerous negative strangelets
Is not acknowledged by any safety reviews and fereaces are given for papers
suggesting plausibility of negative strangelets.

A further 2006 paper [41] also unreferenced by LSARG08, supports the

feasibility for existence of negative strangelaigspite LSAG claiming only

positive strangelets are credible. The only argunwdfered then is that it is

extremely unlikely that such could be produced.sTikibecause of reliance upon
interpretations known as 'thermal’ or 'coalescemoelels for data from the RHIC

collider, which has only a tenth of the energy &fCL

In the paperNew solutions for the color-flavor locked strandggl®eng, Wen and
Chen write Recent publications rule out the negatively charggeth equilibrium
strangelets in ordinary phase, and the color-flalemcked (CFL) strangelets are
reported to be also positively charged. This leppjeesents new solutions to the
system equations where CFL strangelets are slightlgatively charged. If the
ratio of the square-root bag constant to the gapapaeter is smaller than 170
MeV, the CFL strangelets are more stable than ieor the normal unpaired
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strangelets. For the same parameters, however, pbstively charged CFL
strangelets are more stable.

The only argument offered then is that it is ex@edmunlikely that such could be
produced. This is because of reliance upon inteapoms known as 'thermal’ or
‘coalescence' models for data from the RHIC calliderhich has only a tenth of
the energy of LHC.

But there are three considerations that are nesgglantthis context:

1. The relevance of ‘TeV gravity’ theories to tlysestion is not considered in
safety reviews. Although we cannot be sure thematar values for micro black
holes would be dangerous, it is argued here thatrtlay not then apply for
strangelets. At levels approaching but not reaclivag of TeV gravity, although
gravity would not be as strong as the nuclei-bigdgtrong nuclear' force, it could
still be stronger than the electromagnetic forchi¢w is many times weaker than
TeV gravity would be anyway) responsible for int¢i@ns dependent upon charge.
"The strength of gravity depends so strongly ontjosialong the fifth [extra]
dimensiof[8] Collisions that are sufficiently off centre hare the full centre mass
of the travelling nuclei does not contribute to ttwlision energy, would meet
such criteria. One example of this electromagrfetice is the repulsive interaction
of positively charged sub nuclear particles in isah. The inhibition of such
elasticity effects of collision at higher energiean be made possible where
sufficiently near TeV gravity energies are attaibetieen colliding particles.

2. Among several other peers, an alternative moflebllider particle production
is given by [42], called the ‘strangelet distil@ti model. This relates to details of
how collision energy levels relates to the behavaiihe immediate post collision
‘quark gluon plasma’' (earlier mentioned). This nhaglstill referred to as plausible
in [45], which was published as recently as 2088. stated by Schaffner-Bielich
et al. [42] “At higher energy, ..strangelet distillation stillovks but lower mass
numbers of A<10 are expected, which might be dalvéetvith the ALICE detector
at the LHC” But even for such low mass numbers of a stratgelangerous
duration is allowed for the relevant ‘long livedamhtion strangelet as shown by
Sect V of Schnaffner-Bielich et al. (fig.5 [42]).

3. Computer projection [45], more recent than thelted on for LSAG, for

production likelihoods of very similar lumps of atige matter described as
'multiple hypernuclei exotic objects', indicatesreasing production for various
negatively charged types of this from around th&imam yet achieved energies
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for ion collision (200million ‘electron Volts' frorfig.2 p.3). This suggests that
such increases could continue up to LHC lead-ledlision energies (2 TeV per
nucleon collision) - such is certainly not excluddsly implication, similar

predictions appear plausible for negative strarigehut which are not considered
in this paper. As with the latter case, here 'Teddy' relevance is not considered.

No satisfactory astrophysical argument for strangedt safety

Four papers of 1999/ 2000 [43],[44],[46],[47] adsied the question of whether
astrophysical evidence demonstrates no dangerdadider produced strangelets.
One paper by Dar et al. [46] concluded that streatgérom cosmic rays would be
disrupted after they are produced because of thiel ubsequent impacts. This
meant that there was no reassurance from the slimfuelevant bodies such as
the moon. This was countered by Wilczek et al.[#8], they then pointed out that
Dar et al.'s [46] only alternative astrophysicalanent was insufficient given that
the strangelet could last only a short time, asthea metastable strangelet
predictions of [42]. In this other argument of Deral., such strangelets could
emerge from collisions between cosmic rays. Thaylccthen emerge at slower
speeds, making them undisruptible. But Adrian Kehthe Oxford University
department of Theoretical Physics, outlines [44}] this astrophysical reassurance
of Dar et al.[46] wouldn't be sufficient for theabte negative strangelets of [41]
either. In fact, four arguments are offered intipatar, as to how this could be. In
the most highlighted argument [44], charge attoactimplies that the negative
strangelets would attract the hydrogen nuclei @inatdistributed throughout space.
As a result strangelets could thereby gain speeddalteasible decay processes of
these interactions, so that they would attain augitble speed by the time of
reaching the nuclei within stars. Therefore nogestble cataclysms involving stars
and negative strangelets would occur.

Then Wilczek et al's astrophysical argument agalistuption of strangelets was
strongly criticised by theoretical physicist Adrig&ent [44] who explains how

Wilczek et al's argument relies on unjustifiablyrrosv parameter values. The
2008 LSAG report fails even to acknowledge the deuhised here by Kent, or by
nuclear physicist Francesco Calogero [47] - whahied the same conclusion that
Kent did. The Kent paper is a seminal documentiaraitached as Enclosure 4.
The final conclusion is that there is no basis fragtrophysical arguments to
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dismiss the danger of catastrophe at the LHC de=sbpé fact that one of them is
the basis for the upper bound risk value of onevenhundred thousand [46]

Theories involving transitions in the energy levebf space

An established theory [48] postulates some formlase transition in the energy
level of space itself could be possible due toltigl energy density created by a
collider. This would have catastrophic implicaticansd would involve a process
known as 'quantum tunnelling' that would estabdistudden local expansion of the
new space itself [49] through a transition of thbric of space to a lower-energy
vacuum state. A similar, but increased energyllefsepace transition, it has been
postulated [3] could have occurred during the pluddéniverse evolution known
as 'inflationary', immediately after the theorided bang, itself theorised as a zero
point energy release. Nothing like this has beaarty seen, so this theory is
speculative. However, it relates to well establisbesoretical work whose related
dangers, we argue, have not been excluded, deste claims [43], [16] that
relate to astrophysical data.

The two safety papers ([43],[16]) considered aditeon to a lower-energy vacuum
state, and suggested the safety considerationf thiath a transition were possible
it would spread at the speed of light, and, hawafrgady occurred somewhere
within our visible universe due to high energy casmays would already have
reached us.

This argument however does not address work byeBsof Paul Dixon [49]

concerning the 150 million high energy collisiomstt would occur per second
within a volume of less than 1/100th of a cubiclimiétre [50] at each (of the four)
collision points at the LHC. This gives 22.4 lahi (2.24 x 10710) collisions per
cubic millimetre every second. This is vastly mdrequent than the actual
correlated energy cosmic ray frequency (applyinta deom p.28 of [17]) where

only one such collision would be expected to oqmir cubic meter of the Earth's
atmosphere (for example) over many thousands asyeaen if the atmosphere
were assumed to have a height of only 1 metre.il&@iy) for cosmic ray particle

collision energies approaching the highest levelr eecorded (3 x 10"20eV), the
energy is only a thousand times higher than the ldd@elated one, whilst the
frequency would then be significantly less than ewery thousands of years.
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This then creates a significantly different circtamse than that of isolated cosmic
ray collisions. Therefore the actual danger analjgself relating to the effect upon
space of a high frequency of high energy collisi@esurring within a small
volume has been avoided by the safety reviews.

Magnetic Monopoles

Former Berkeley University physics research assisia. Walter Wagner (JD),
once credited for co-discovery of the first possibilagnetic monopole, outlined
catastrophic danger from ‘magnetic monopoles’ at tHC which has not been
excluded and is thereby also a danger.

Magnetic monopoles would be particles that havg onle magnetic pole. There
are theoretical arguments that magnetic monopo#s exist and could be

produced by the LHC. The argument is considerett ®G 2008 [16] that such

particles would catalyse the protons and neutrdmsdnary matter into electrons
and ‘neutrinos’ thus destroying the matter arourat some unknown rate. LSAG
2008 [16] then argues that magnetic monopoles wbeldtopped by astronomical
objects after emerging from cosmic ray collisioss,that if dangerous to Earth,
they would also destroy other astronomical objebtsy enter, and since such
astronomical bodies exist, Earth must be safe. Mewthis argument appears to
contradict the claim in the same paragraph that dgr&tluced magnetic

monopoles would not be trapped by the Earth - eWwmugh these magnetic
monopoles would be much slower moving than in ttieiocase. The basis for
these two arguments is from two CERN papers LSS (ISafety Study Group)

2003 [21] and LSAG (LHC Safety Assessment Group)&(L7]. Each paper

makes no reference to the argument of the otheerpagespite each having
contradictory implications for the Earth in parlemu Neither are the implications
of one argument upon the other considered withiAG2008 [16], itself.

More specifically, no account is taken of the d#fet speeds magnetic monopoles
would travel when created by the LHC as opposednth faster magnetic
monopoles, that — like with black holes — wouldunally emerge from cosmic ray
collisions with Earth. Also with respect to spetitk potential existence of another
accepted magnetic monopole type, the cosmic raynategmonopole, has been
excluded in space at speeds below 12km/s [51] wisieibove the gravitationally
capturable 10.5km/s, a prospect accepted for aoatogHC black hole speeds.
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Hence the astrophysical reassurance argument feas riedther satisfactory nor
rigorous.

Dangers allowed by credible theory not excluded bgafety arguments

Theories that imply danger are from theoreticahgples of established physics
and feasible parameters: black holes decaying 80@eygears in isolation with
increasing radiation, black holes absorbing thetfEar millennia, centuries or
decades as allowed by feasible parameters, emermggggative strangelets or
magnetic monopoles, and the transition to alteveagnergies of space.

The only empirical reassurance is from cosmic thgs strike astronomical bodies.
If resulting particles are strangelets, they aszaptible to disruption at such high
speeds. Yet no argument is offered to challengga®aand Rossler’s claims that
astrophysical reassurances may not apply.[18],Hdi{ black-hole-capturing white

dwarfs or neutron stars there are unestablishedications regarding how the

black hole speed affects the proportion of protonseutrons absorbed or of the
applicability of accretion itself because cosmays may not reach some
astronomical bodies (concentrated interstellar dosbains) or may pass through
astronomical bodies (internal superfluidity of meut stars).[18] Disruption of

negative strangelets from cosmic rays, whether statée or stable, has been
argued to be feasible in three safety reviews. hVémergy transition, isolated

cosmic rays do not satisfy the criteria for su@amnsition according to Dr. Dixon

and arguments concerning magnetic monopoles areongistent or complete.

Things might well be expected to ‘go wrong’ whertegimg uncharted physical
territory creating unprecedented conditions invadvthe creation of new types of
matter in capturable states on Earth that havexisted for the billions of years of
Earth’s existence.
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A summary of the physics

Every particle collision at the Large Hadron Cddlidwill create a tremendous
energy density in a small space. Energy and matteinterchangeable under the
right conditions, so this energy will create a skowf new particles. Because the
LHC will be more powerful than previous collidersgw particles and new states
of matter that scientists have not seen beforeegpected. Scientists are eager to
study these new things. They have many theoriestalsbat might be created.
Unfortunately, some respectable theories predieaton of dangerous particles
and dangerous states of matter and of space thél destroy the entire Earth.
These include micro black holes that could swalkeavth or produce catastrophic
energy release, strangelets that could converthBatd a small ball of strange
matter, and changes in space itself that couldabestrophic.

Collider advocates claim that the LHC will be safewever, safety considerations
that seemed adequate to collider advocates haverbpeatedly negated by peer-
reviewed papers, often papers generated indepdnadrhe collider controversy,
or have been questioned by serious scientistskBlate production by colliders
was supposed to be impossible, then papers appdrsed on new physics, that
predicted production of black holes by colliderdadk holes were supposed to
dissipate via Hawking radiation, but several papgrestioned the fundamental
theory behind Hawking radiation, a radiation thas imever been seen. Strangelets
were supposed to be electrically positive on tkenface and not attract normal
matter, however several papers said they can beieldly negative. Cosmic rays
were said to demonstrate safety because they wmake natural black holes
analogous to those made by colliders if collidersild make them. However,
black holes created by cosmic rays would be movamydly and would zip right
through Earth like a neutrino, whereas some calateated black holes would get
trapped in the Earth's gravitational field. Theadeat cosmic-ray-created black
holes would not stop in Earth has been provisignaltcepted by collider
advocates, requiring that they modify the collidesimic ray analogy to consider
conditions in white dwarf stars. Collider advocasay that cosmic-ray-created
black holes would stop there, giving white dwadrsta lifetime that is lower than
observed, if unknown rates of accretion by blacle®@re fast enough to accrete
Earth in any short time. However, several scientsiestion this claim.

History shows that catastrophic failures are ofténibutable to experts in their
fields failing to properly recognize catastroph@nders and failures to properly
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manage risk. A notable example was the fatal lauoththe space shuttle
Challenger in freezing weather despite evidencepatial o-ring failures on
previous flights and strenuous objections from oesgble technicians. Other
notable examples of preventable engineering managefailures include the loss
of the ‘practically unsinkable’ Titanic when alvé of her sealed compartments
flooded, the distribution of the drug thalidomide pregnant mothers, loss of
magnets at the Large Hadron Collider due to basithrarrors, the deployment of
the Hubble space telescope with flawed mirrors tugmple errors and a failure
to test before launch, and most recently the melitdof world financial markets
largely attributable to regulator failure at manydls.

The safety of the planet may now be compromisethbynmanagement of a single
laboratory which has not sufficiently included ext multi-disciplinary experts
in their risk research and assessment process.
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Lack of proper risk assessment practice concerning
the LHC

Important considerations from the field of risk ragement highlight the
seriousness of collider risk. Unfortunately, thesmsiderations are too rarely
considered by collider advocates, and risk manageprecedures that have been
followed have been far from risk management besttpre.

Taking account of numbers of potential casualties i n risk evaluation:
'Expected value'

The notion of 'expected value' has a profound impat our appropriate
philosophical reaction to the risk of destructidrEarth, an impact recognized by
some of the participants in the debate, but toquieatly ignored. [52] Expected
value is the appropriate mathematics from the pofntiew of decision theory.
Expected value multiplies the probability of an auhe times the value of that
outcome. In the case of destruction of Earth, ¥hhie is negative, and it is no less
than the death of 6.7 billion people, the currempuation of Earth. (It is really
much more than that, since this ignores future ggmms.) It is contentious to
specify a probability of collider disaster. Howeveis clear that it is not the zero
probability that is CERN official policy.[15] Angeasonable probability results in
an enormous negative expected value measured iarhlives.

We claim that the death of the entire populatiothi& expected value approach is
highly and directly relevant to our personal humghts, in this case our right to
have progeny and family. Wwould be genocide by negledihreatening our right

as humans to exist threateth® rights of all humans, both actual living humans
and potential progenyThe whole human race proceeds from our personal
ancestors both in religious cultural tradition andscience [53], and is therefore
our personal family.
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Probabilistic deaths are a threat to our humantsigh reckless driver endangers
his passengers and those on the road around heatéining their lives and their
rights, even though he does not directly intenchecident, and even though he
may get lucky and avoid one. The same applies teckless commercial pilot
although we recognise that the number of livegsktin his case is much greater
and we accordingly treat his case much more sdyiouReckless collider
advocates risk millions of times more lives thareekless pilot.

The precautionary principle

One recent contribution to risk management is tkposition, and significant
acceptance, of what is called ‘the precautionanyggple’. This is the idea that the
group, scientific or industrial, that proposes yisictivity has the responsibility of
proving it safe. This differs from normal practicelaw, where those injured have
to prove injury, and it differs from normal pra@ien science, where those who
propose the theory that an activity is risky arpested to pass normal tests of
statistical significance and peer review in ordeptove that theory, tests that are
weighted towards vetting proofs, not towards cautibhe European Union has
formally accepted the precautionary principle. Hegre in the case of CERN, we
could not find an official willing to take respobdity for enforcement of that
principle.

Risk assessment and prevention practices — independ ent critical
analysis of Dr. M. Leggett

A new review of LHC risk management practices by shfety expert Dr Mark
Leggett (Key Centre for Ethics, Law, Justice and/&pnance, Griffith University,
Australia):“Review of the risk assessment process used fa2@68 LHC safety
study”, is attached [Enclosure 2].

This study is highly relevant for this case and ohthe main expert analyses
enclosed.
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As background to this section on Dr Leggett’'s stutis noted that, as mentioned,
CERN has conducted two LHC safety reviews, in 2@08 2008. [21] [16]
Composition of the panels that conducted theseweyiailed to address issues of
conflict of interest, diversity of specialisaticampd consultation of the public. The
first panel was composed only of collider physgigthis led to complaints about
conflict of interest. This lack of a fully disinested arms-length safety assessment
was also the model for the safety assessment ofegiops US collider, the
Relativistic Heavy lon Collider (RHIC) at Brookhavewhich was started up in
2000.

According to the bookCatastrophe: risk and responsé¥y the prominent (indeed
regarded by many, according to the Atlantic Monttdg a future US Supreme
Court candidate) US Judge and Professor RichamePg@and see a further section
below referring to Professor Posner’'s work fromegal perspective), [54] the
RHIC set the precedent for a less than arms-leagdessment with a similar
review by a panel of collider physicists. Posnesaslbed the lack of such an
assessment, and called for strict regulation dfdmk. This view was further and
uncompromisingly supported by Kenneth Foster inreigew of Posner's book in
no less tharSciencein 2005. [55] Foster encapsulated the processsssind,
indeed, the underlying contributing mindset of s@tientists in this section of the
review:

Posner will infuriate many scientists whom, he @sjthave an

“attitude gap created by the different goals, ansuhleng different mindsets, of
science on the one hand and public policy on therofThe scientist qua scientist
wants to increase scientific knowledge, not makentbrld safer—especially from
science"

This is an important warning, and the strangelehado is a case in point. Shortly
before a new high-energy accelerator was to begieration at Brookhaven
National Laboratory, a physicist raised concerms éhhigh-energy collision might
trigger a runaway reaction that would quickly trfans Earth into a 100-meter
lump of inert matter. The lab director took theiedlly dubious step of appointing
an evaluation panel of physicists, all of whom Ipagfessional interests in seeing
the experiments go forward. Posner dismisses asequiturs the various public
statements by physicists intended to reassureubkcpof the improbability of the
strangelet scenario. Seeing few economic bendiidisaalikely small but in fact
unknown probability of disaster, he argues thahkegergy research should be
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supported by universities rather than the govertraed that it should be brought
under a strict regulatory umbrella.

The panel for the CERN LSAG study consisted of ipigdnts who were not
planning experiments at the LHC — but they werk ali theoretical physicists.
This does not appear to materially reduce the mirf interest because they were
eager to analyse data from those experiments.

Further, there are more issues than conflict afredt. These are illustrated in the
above-mentioned new comprehensive expert’'s reportldC risk management
practices: Review of the risk assessment process used fa20b@& LHC safety
study (Leggett 2009). This study assesses the secord $adety review not as a
physics analysis, but as a safety analysis. Insthdy, the structure, method and
content of the LSAG report is benchmarked agairgiraey of current published
recommendations - including the official Europeamtnission recommendations
- for best practice safety analyses. Significanty study shows that the LSAG
report has less than a quarter (in fact, only I8cpat) of the elements that would
be present if current recommendations for besttipasafety assessments were
followed as shown in the survey.

One key point emphasized by the study is that sévauthoritative risk
management studies (including that of the Europ@ammission) advise that a
group implementing risk management should contadiversity (or plurality ) of
expertise

The European Commission guidelindmproving the knowledge base for better
policies (2002), "commission on the collection and use of expérteciples
and Guidelines state that one of the three detemsnof quality of advice is
pluralism:

“Wherever possible, a diversity of viewpoints shduddassembled. This diversity
may result from differences in scientific approadifferent types of expertise,
different institutional affiliations, or contrastgnopinions over the fundamental
assumptions underlying the issue. Is it appropriatenobilise experts beyond the
scientific community? These may include, for examplvyers, ethicists’..

How then does the CERN process used for the pre@&& CERN-commissioned
reports compare with the EC guidelines on pluralitgxpertise?

The LSAG report itself was conducted by five paetiphysicists. The associated
report “Astronomical Implications of Hypothetical Stable/T8cale Black Holés
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was conducted by two particle physicists, one obrmvhwas also in the LSAG
report team. It was reviewed by the 20-member CERMNCcil Scientific Policy

Committee, also composed only of particle physicigi6] All of the contributors

to the CERN 2008 safety review (including the SBfort) are presently listed in
the CERN directory. [57]

So all these 26 were particle physicists. Despite large number, none were
“experts beyond the scientific community... for examlawyers, ethicists,.
despite that being recommended by the European @siam.

This particle physicists-only advice was then pot €ERN Council for

consideration and advice to the governments. CERNNEIl represents the 20
governments funding the LHC and consists of 14igdarphysicists and 14 civil
servants. [58]

Half of the Council is therefore the interest gragmcerned — particle physicists.
And the other half is also not immune from possibésted interest. This is
because the Council as a whole has approved tbefpnding of and building of

the LHC. As such, CERN Council is far from armsg#nfrom the project, and

may feel a bias to justify its prior decisions apport.

Given this possibility of bias in the decision-madiwithin and about the LSAG
report, the complainants are uneasy because oferefe to a basic sense of
fairness. This is embodied in one of the rules afural justice or procedural
fairness: the rule against bi@seemo debet esse judex in propria sua causeo
one to be a judge in their own calise

So, even though the EC guidelines on the use adréigp arose precisely out of an
event (the mad cow disease crisis) in which peahésl partly because of

narrowly-based scientific advice, CERN, also assgsbe possibility of events in

which people may die, has used none of the EC goede indeed gives no inkling

that it is aware they exist, and has produegduisitelynarrowly-based advice.

The lessons learnt by society from the recent B&EE @ther crises may as well
never have been learnt as far as CERN is concerned.

Here, for the LHC risk question, astronomers wdwdgle been helpful since a key
safety consideration involved astronomical datal ask management specialists
would have been helpful since the task at hand wgsposed to be risk
management.

Dr Leggett’s study concluded (p. 9):
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“The process used to produce and review the LSA@Gteepn the LHC risk can be
seen to be, from a number of authoritative standfsoiout of date. Further, as the
analogue of the regulator, CERN Council has a gondf interest, and is under-
constituted to assess such a novel, potentiallgstedphic and therefore sensitive
risk. On this basis, a new review panel based st peactice for such panels
should be set up to advise national, EU, and gawemts worldwide on the
adequacy or otherwise of the LSAG report, and tHE Lnot operate until that

panel has reported.

While due to its extraterritoriality, CERN may bel@to claim that in terms of the
letter of the law, it is not bound to adopt a safetview panel involving a plurality
of expertise, this outcome is at variance with $p@rit of practice required in
Europe, and that claimed to be followed by CERN.

Firstly, the requirement for a plurality of expsdiwas formally adopted at the
elevated level of the European Parliament in aluéiso of the parliament [59] as
long ago as 2002, quite long enough for CERN’stgadad legal officers to have
had the chance to become familiar with it.

Key excerpts of the resolution are:

'‘European Parliament resolution on European gowemgCOM(2002) 704 -
COM(2002) 705 - COM(2002) 713 - C5-0200/2003 - 2Q085(INI))’

The European Parliament ...

— having regard to the communication from the Cossion 'on the collection and
use of expertise by the Commission: principles gadlelines - Improving the
knowledge base for better policies' (COM(2002) 713)

14. Considers that the Commission, in the collecaod use of expert opinions,
must ensure compliance with the duty of responsbipluralism (complainants
emphasis) and the integrity of experts...

27. Instructs its President to forward this resolutto the Council, the
Commission, the European Economic and Social Caoeeithe Committee of the
Regions and the governments and parliaments oMibamber States, accession
states and applicant countries.

Secondly, a member of CERN’s own legal departméates [60] that, despite
CERN's extraterritoriality:
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“(while) CERN is entitled to establish its own int@r rules necessary for its
proper functioning, (concerning) CERN'’s own safeflgs: no direct applicability
of national procedures, but standards of host Statespected in practice
(complainants’ emphasis).

For the notion of a plurality of expertise to beslenned in a resolution of the

European Parliament and forwarded to the parliasneinthe Member States surely
gives the notion some right, at least in the smfithe law and in the spirit of

seeking best practice, to be considered a signifitsiandard of host States (to be)
respected in practicé

As the panels consisted totally of physicists, desgl the above background, the
process is open to the appearance that CERN trieddid any procedure that was
not weighted in favour of the conclusion it wanted obtain. Such a flawed
procedure is a violation of complainants’ rightoe heard, and right to appropriate
care in managing risks to which complainants algesi.

Zero risk official policy for CERN officials

As mentioned above, in a 2007 interview with thewNYorker' magazine, Jos
Engelen, CERN's Chief Scientific Officer, was qubtas saying 'that CERN
officials are now instructed, with respect to thdd’s world-destroying potential,
“not to say that the probability is very small bt the probability is zef6[15]

This presents both an unscientific and a dangetmags for CERN's safety
reviews.

The notion of zero risk is even challenged in agpay collider supporter Kapusta
[61] who, by relying upon a risk analysis of a $afepaper [46] seriously
acknowledges the danger question:

‘The odds [one in five million] are tiny but not @aeA physicist never says never.
Is this tiny probability acceptable ... given theotgntially devastating
consequences{0804.4806v1]

The zero risk policy is likely to have made propensideration and consultation
with those of alternative views against the inteyesf the officials' position at
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CERN impossible, such that review authors dare ooffer an agreeable
conclusion in order to avoid internal disciplingsgoblems. The question should
have been 'can there in fact be a way that a capdst could occur from collision
from the available physics?' not 'how can it baiaththat there is safety?"

Summary in timeline form of the scientific discussi on of collider risk

The following timeline summarizes some importanigra on the question of LHC
safety including the two (2003 and 2008) CERN LHiiesy reports, some chosen
papers with material relevant to the risks, and esonajor non-CERN analyses
urging caution, including highly respected authdtss is only a selection:

1999/2000 Safety critiques relevant to LHC and RHI¢ Nobel-Prize
recipient and physicist Professor Francesco Catodév¥] and CERN-
funded mathematician Dr Adrian Kent [44]. Critiqué astrophysical
arguments concerning particle collider safety.

2002 Casadio Harms paper [23] outlines possibitityL HC black hole
lifetime of 30 years using a TeV gravity theory (Rall-Sundrum), by
taking account of gravitational effect upon emeggidawking radiating
particles.

2003 First CERN LHC safety report is released [2d4glecting above three
papers.

2003 Paul Dixon paper in 'Bionature' [49] incorgesahigh energy collision
frequency per volume as further high energy calhiscriteria for energy
space transition

2006 Peng et al. [41] paper finds further basisd@dibility of negative
strangelets in principle.

2007 ‘New Yorker’' reports CERN Chief Scientific @#r as saying that

CERN officials are now instructechtt to say that the probability is very
small but that the probability is zéraoncerning risks from the LHC.
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September 2007 O Rdéssler paper calculating posgilmf accretion of
whole Earth within short period.

20 June 2008 CERN-sponsoréAstrophysical implications of hypothetical
stable TeV-scale black hole€ERN later published as [17] appears. This
paper does not address the above-mentioned 20@3 pgdProfessor Paul
Dixon [49] relating to the effect upon space of a high fregyeof high
energy collisions occurring within a small volume.

July 2008, Oxford’s T. Ord argues at th&lobal Catastrophic Risk
conference that multiplying the probabilities thia¢ theory, model, and/or
calculations on which the operation of the LHC seate wrong, would
dramatically increases the probability estimates gwitching it on could
destroy the world. Thus Ord suggested that the sH@uld not be switched
on. [69]

July 2008 CERN'SPC Report on LSAG Documen@des not consider:
above-mentioned September 2007 O Rdssler papewiagjoaccretion of
whole earth within 55 months; further 20 May 2008 Rdssler paper
introducing counter-arguments to astrophysical ras&e regarding LHC
black hole risk.

10 Aug 2008 Paper by distinguished astrophysibisR Plaga'On the
potential catastrophic risk from metastable quardbiack holes produced
at particle colliders" demonstrates residual catastrophic risk from a
devastating explosion followed by several globat#ts.

29 Aug 2008 CERN replies to Plaga‘@omments on claimed risk from
metastable black holesReply neglects implications of slow decay scenario
[23] and of Plaga's application of Eddington limit.

5 Sep 2008 Second CERN LHC safety report: CERN LSR&view of the
Safety of LHC Collisions{16]. Neglects 1986-1997 papers re dangerous
duration of negative strangelets, neglect of thek laof strangelet
astrophysical assurance within pro-safety reviearsRHIC and LHC as
indicated by Kent or Calogero [47]. Slow decay dhwWasadio and Harms
2002 and Plaga 2008 again left out along with amsieration of Rossler's
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2007/8 papers. Neglects the precise argument dé$3ar Dixon regarding
cause of transition of space to lower energy.

26 Sep 2008 Plaga replies't@omments on claimed risk from metastable
black holes” stating that CERN's response paper relies on two
misunderstandings. CERN has not responded to Rlaggaly.

27 Sep 2008 Despite being entitlédxclusion of Black Hole Disaster
Scenarios at the LHC"a paper byStocker et al. [29] affirms the risk that
the protective black-hole slow decay can be sugmh$sy the black-hole
accretion rate. This point has not been replicoyt€ERN.

Jan 2009, Casadio, Fabi and Harm publi€bn the Possibility of
Catastrophic Black Hole Growth in the Warped Braflerld Scenario at
the LHC” [30] concluding that the lifetime of micro blackles at the LHC
would be much higher than in previous models.

Aug 2009 Plaga v3 renews conclusions and mentidag t 'Further
comments' paper promised from CERN’s Mangano ardtli@gs has still
not been forthcoming. [4]

September 2009, Dr. M. Leggett releases paper &ewf the risk
assessment process used for the 2008 LHC safetly.'sthttp://Ihc-
concern.info/wp-

content/uploads/2009/09/leggett review of Isag gsecsept 1 09.pdf

6 Sep 2009, O. E. Rossler releases paeCERN about to trigger the
worst imaginable accident with an odds of 1 to 67?7
http://www.wissensnavigator.com/documents/CERNTRERJAf[67]

10 Nov 2009, Casadio et al. publiShheoretical survey of tidal-charged
black holes at the LHCpredicts the possibility thatfack holes live long
enough to escape from the accelerator (and evemn ftbe Earth's
gravitational field) and result in missing energgrh the detectors.”[68]
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Further critique and remarks from independent scien tists

Independent critical analysis of the Future of Humaity Institute, University
of Oxford

The ‘Future of Humanity Institute’ of the prestigeUniversity of Oxford (United
Kingdom) in December 2008 published an analysigfoper assessment of low-
percentage/high-stake situations This clearly amhes that risk-assessment for the
second-most powerful apparatus ‘RHIC’ located ind&haven, Long Island, NY,
USA has been insufficient and a correction of the/et underestimated negative
expected value is urgently required.

The Oxford experts also point out that the abovatiored LSAG-Report for the
7-fold more powerful LHC was inappropriate to settie issue:

“While the arguments for the safety of the LHC amenmendable for their

thoroughness, they are not infallible. Although tleport considered several
possible physical theories, it is eminently possilhiat these are all inadequate
representations of the underlying physical realily.is also possible that the

models of processes in the LHC or the astrononpoatesses appealed to in the
cosmic ray argument are flawed in an important wiayally, it is possible that

there is a calculation error in the report.

...However, our analysis implies that the curreatesy report should not be the
final word in the safety assessment of the LHC.

Such work would require expertise beyond theorktiphysics, and an
interdisciplinary group would be essentlal

This highly relevant study is attached as Enclo8ure

Prof. Wolfgang Kromp (Head of the Institute of RiBesearch, University of
Vienna, Austria) advocates for an extraordinaryesssient of environmental
agreeableness concerning the LHC.
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Physicists supporting Independent Safety Agency coarning high energy
colliders

High energy collider physicist J. Kapusta [61] swthtically considers Judge
Richard Posner’s advocacy for an independent ageeay (see below) and offers
no criticism when describing itin general, therefore, should there not be two
sides to this and other arguments, each pushindinfies of scientific knowledge
and justifying its choice of uncertain parametessproduce an outcome most
favourable to its position?"

Nuclear physicist and Nobel Prize recipient as @oe general of the Pugwah
Conferences Professor Francesco Calogero (UniyesiRome, “La Sapienza”)
in 'Might a laboratory experiment destroy planetrtBEa recommends the
importance of an agency independent of the opevatarth operates so as to
ensure proper consideration from the danger proiatje perspective.

Physicist and black hole specialist Dr Tony Rothr{@arinceton University) also
positively considers this (see conclusion).
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Recommendations from independent legal professional S

US court decision

In 2007 and 2008, a court case was held in thedgdiisg an injunction against the
LHC continuing. This case was dismissed, on thems that the US court did not
have jurisdiction. [62] However, in her decisi@moncerning decision-making on
the risk from the LHC, Judge Helen Gillmor wrotdt is clear that Plaintiffs’
action reflects disagreement among scientists ablmifpossible ramifications of
the operation of the Large Hadron Collider. Thigrermely complex debate is of
concern to (our emphasigjore than just the physicist$62]

CERN'’s failure to establish an independent mulsegplinary safety review
practice and to address the plausible argumentiseofafety opposition implies a
failure in the culture, social dynamics, psychologgd politics in the risk
assessment practice of CERN.

Commentary of former US court of appeal Judge Richal Posner

(The following is based on excerpts from his bod&atastrophe Risk and
Response, published by the prestigious Oxford UsitsePress in 2004)

According to the Wikipedia Richard Posner arti@é]f

“a 2004 poll by Legal Affairs magazine named Posisepne of the top twenty
legal thinkers in the U.S"..

“The former dean of Yale Law School, Anthony T. Kiaim said that Posner was
"one of the most rational human beings" he had evet. )
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In Catastrophe Risk and Respofripablished by Oxford University Press in 2004),
concerning the need for panels conducting riskssssents on colliders to be at
arms-length, Judge Posner wrote (p.192):

“It underscores the importance of having cost-béreaialyses of responses to
catastrophic risks conducted by neutrals, who dbhave financial, political, or
psychological stakes in how the analyses comé out.

“Consider the RHIC risk assessment that | first meetd in chapter 1. The

authors of the commissioned assessment (not abeosfit or even risk-risk

analysis, but merely an assessment of the riskgé&aet or universe-destroying
accident) were selected by the director of the Bhawen National Laboratory.

Three of the four not only are experimental paetiphysicists who therefore have
a career stake in increasing the power of partiakrelerators; they were also
planning to conduct experiments at RHIC-and are nlmmg so. The fourth, the

theoretician, was and is deeply interested in #mults of the experiments.

But career concerns can influence judgment in adascientific uncertainty, and
scientists, like other people, can be overconfid8hould a (catastrophic) disaster
occur, moreover, only a minute fraction of the sostould be borne by the
scientists who caused it. If it does not occur &tdC proves to be a scientific
success story, the physicists who conduct reseatré®HIC will appropriate the
lion's share of the benefits (unless there are idiate commercial applications,
which is not anticipated) in the form of prestigggreer advancement, and
personal satisfaction'.

Judge Posner goes on to recommend, for the US:

“Congress should consider enacting a law that wouldquire all
scientific research projects in specified areaschsuas nanotechnology and
experimental high-energy physics, to be reviewead ligderal catastrophic-risks
assessment board and forbidden if the board fohad the project would create
an undue risk to human survival.

No such board was used for the LHC risk assessmantkthe safety situation
concerning the LHC would be better if it had been.

Judge Posner later (p.220) observes:

“At present our government is largely oblivious tdastrophic risks as | am
defining them, other than those created by theathmd nuclear or biological
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terrorism. For example, the Environment, Safetyd &health Division of the
Department of Energy states that "hazards at [mdeli accelerators are
magnitudes below those of nuclear reactors." Yeth& department owns both
Brookhaven, with its RHIC, and Fermilab and then®ted Linear Accelerator
Center, the other two major U.S. research accetestit ought to be aware of the
potential dangers.

Current federal policy toward asteroid collisionglobal warming, biodiversity
loss, and the other accidental doomsday dangensith, the exception of natural
pandemics and the partial exception of global waigmessentially one of ignoring
them?”

This judgement can directly be applied to the CER®&mber states. It is one which
leaves the complainants and the rest of humanityisit and the authoritative
views of Professor Posner are a further major re&sothe UN to independently
consider the safety of the LHC. [54] (332pp)

Independent juridical analyses by Prof. Eric E. Jolmson

In the following paragraphs an independent expefrhiernational law mentions
possibilities for courts to deal with complex teidah issues, directly relating to
CERN and the LHC.

The following is from the central Part 3 of thisafyses:‘Culture and Inscrutable
Science: An Analytical Method for Preliminary Ingiions in Extreme Casedly
Prof. Eric JohnsonWhile courts are not well equipped to evaluatedregical
science, they certainly are adequate to the taskvestigating social dynamics,
psychological factors, political influences, and ganizational cultures. In
evaluating a preliminary injunction request regardithe Large Hadron Collider,
a court should scrutinize the culture of CERN amel particle-physics community,
as well the political, social, and psychologicahtext in which their decisions are
made. Having done so, the court should then deternwith reference to those
gathered facts, whether “serious questions” exasigl, thus, whether the case for a
preliminary injunction has been made.
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An honest appraisal of the situation reveals thaeré are many apparently
plausible reasons why the culture at CERN and witthe particle-physics
community could lead to flawed risk analysis. Il Wét several:

To begin with, it seems highly plausible that paetiphysicists might fear serious
reprisals and negative repercussions for their easeif they were to speak out
about perceived dangers of the LHC. Denial of tenwmnaccepted manuscripts,
and ostracism by peers are among the penaltiescademic in such a situation
might plausibly face. Such an apprehension woulazeapto be all the more acute
because the LHC is the crown jewel of particle-pds/experimentation. It dwarfs
all predecessors in size and power, and represanksap forward that could
radically advance fundamental theory, possibly arsvg some of the most basic
guestions about our universe. To say that the Lei@nportant to the particle-
physics community seems to be an understatement.

Further, in mulling over whether to speak out, paet physicists with private
doubts might well resign themselves to a fataligigsessment. They might
plausibly figure that they, as individuals, are p@ess to overcome the
momentum of a multinational multi-billion-dollargect. If that is their appraisal,
then such individuals have nothing to gain, but Imteclose, by making a public
objection. Consider the possible outcomes: If &rHtst speaks out and nothing
bad happens, the scientist is a laughingstock.d€iantist speaks out and disaster
does come to pass, professional vindication wilflbeting and bittersweet. If a
scientist keeps mum or even extols the safetyegidrthject, in a disaster scenario,
embarrassment will be short-lived.

But let's suppose particle physicists with privateubts reach the opposite
conclusion about the likely impact of their pubtitssent. Suppose a private
doubter predicts that his or her voice could be thmping point that leads to
widespread public concern and a permanent shutdmivwhe LHC. In such a case,
whether the objecting scientist is right or wroiing or she can anticipate being
blamed for ruining the most exciting opportunityr fadvancing scientific
understanding in this generation. And there’s n@éof vindication in such an
event — naysayers cannot be proved right if theexpents are never run.

The math-oriented are often fond of using matrioesducidate decision-making. A
physicist creating such a matrix, using the logetailed above, would be faced
with a series of boxes in which all outcomes argegbad, except one: to be a
supporter of the LHC in the event that it turns twube a benign scientific triumph.
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Additional pressure on scientists not to questlom itHC may also come from the
fact that the LHC appears increasingly to be théyarame in town for particle
physicists wanting to work at the leading edge is€alery. In fact, the world’s
largest particle collider currently in operation,effmilab’s Tevatron outside of
Chicago, lllinois, is slated for shutdown in 20Hpparently in large part because
the LHC will render it obsolete. Other particle &berators planned for the future
have had their funding suspended or cutoff.

A psychological or sociological explanation for hgarticle physicists could
reach a consensus on safety, despite the existehceeal danger, is the
phenomenon William H. Whyte, Jr. called “groupthinRhis process allows
individuals to maintain a worry-free outlook that mot justified by the facts. In
such a dynamic, the existence of group consensisesandividuals to forego or
dismiss their own independent thinking. A circuladevelops: Group consensus
justifies individual confidence, and individual dmience justifies group
consensus. The result is flawed decision-makingu@hink has been offered as
an explanation for both the Challenger and Colundpace-shuttle disasters.

Another set of concerns arises from the questiono@f political realities might
have affected the decision-making environment &M.EAs a consortium run by
20 member states, it is plausible that politicsygla significant role in the CERN
milieu.

Still another point of worry is the independence,lack thereof, of the safety
reviews that have been advanced as evidence teat HC is safe. While an
independent report was completed in 2003, more etiirdocuments said to
confirm the safety of the LHC, which were issuecesponse to recent criticism,
are the product of CERN itself, and are not indejsam.

Other factors are worthy of investigation as wéllmay be, for instance, that the
timeline of infrastructure construction and critictheorizing is such that LHC
interests were thoroughly vested by the time pntconvincing theoretical
work on safety concerns surfaced. That is, the hater at which objections were
made could well have prevented their open-mindeatsideration, regardless of
merit. Some elements of the broad timeline of th€ endeavor suggests this: The
LHC was approved in 1994, and construction begai988. Construction was
nearing completion in September 2007 when Otto IROssleased a paper
explaining his new mathematical work, which, acaogdo Rdssler, demonstrates
the LHC’s grave danger. Rainer Plaga’s article makia negative assessment of
the risk at the LHC was published in August 2008n@nth before operational
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testing began. At the point these papers were ashdnit is plausible that the
LHC project had already reached the point wheretingl it was politically
unthinkable.

Supporters of the LHC have argued that Dr. Plagd Bmn. Rossler are not career-
dedicated particle physicists, and, therefore, rthieeoretical work should not be
taken seriously. As discussed above, it seems iplaushat the cultural
environment in which particle physicists operatesigsh that public objection to
the LHC is discouraged and stifled to the point kgheis non-existent. Given such
a state, we would expect public objection to camme foutside the particle-physics
community. Thus, rather than being a reason focalimting such theoretical
work, the outsider nature of such work might beason to embrace it.

Even putting aside the social and cultural pressore particle physicists to
conform, it is a well-talked about phenomenon, fashpadvanced by Thomas S.
Kuhn, that paradigm-shifting revolutions in scidictithought often come from
individuals who are new to a field of study, andisthnot entrenched in its
conventional modes of thinking. (Jim Chen wroteualtbe virtues of juniority in
the legal academy on MoneyLaw.) Thus we might ¢éxieat career particle
physicists would be slow to accept paradigm-shgftitneoretical work that
undermines confidence in the safety of the LHC.aAsorollary, the lack of
particle-physics bona fides among LHC critics, espidy ones who are serious
and respected scientists, should not be relied up®ra way to dismiss their
concerns.

[..]

What | am arguing is that there is an analyticalywfar a court to reach a well-

reasoned decision in cases such as this, even vtherenerits of the scientific
controversy itself are opaque to judges lackingcelzed scientific training, and

where expert testimony is of dubious use in adatoig the matter. In considering
a preliminary injunction, the court should investig the cultural, organizational,

political, psychological, and sociological contartwhich safety determinations
were made, and then ask whether the results ofitlqairy raise serious questions
on the merits. If serious questions are raised, #iride balance of hardships tips
strongly in the plaintiffs’ favor (as it clearly ds with a black hole destroying the
Earth), then an injunction should issud63]

Finally, Prof. Johnson statéS:he treaties establishing CERN have vested it with
legal personality. The host countries, Switzerlamd France, have given CERN
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and its employees broad immunity and protectionirsgjainterference by the
courts and host country laws and regulations. Thatunity is preventing
plaintiffs, who argue their lives are at stake, nfrdoeing able to use judicial
process to mount any kind of challenge to CERNiamdd undertakings.1

Immunity for intergovernmental organizations mawygeneral, be benign. Applied

to CERN, however, | find it troubling. Unlike mosttergovernmental
organizations, CERN is engaged in a category oiviiets — even putting black
holes aside - that clearly qualifies as *“abnormallgangerous” and

“ultrahazardous” under American common-law doctri@overned by a council

of delegates from its 20 member countries, powear ¢kie organization, and

responsibility for it, is diffuse. When it comes dafety, CERN appears to be
entirely autonomous, making its own rules and dagiavhether or not those rules
are being obeyed. Moreover, where the alleged hasma planet-ending

catastrophe, there is no prospect of after-the-f@rhediation by CERN'’s state
sponsors.

This results in a situation in which CERN has maiythe characteristics of a

sovereign nation, but, unlike a normal state, CEBRIN no system of courts. CERN
also lacks any constituency within its populati@side scientists and their close
associates. As such, CERN — and, perhaps, othengmiernmental organizations

operating nuclear facilities — poses some interggtquestions in the field of

international law. CERN'’s quasi-sovereign natuream that it may constitute a
“scientocracy” in even a more palpable sense thappreciated in my previous

posts.

In view of CERN’s assertion of immunity from hdates courts, the failure of the
European Court of Human Rights to deal with theecas its merits is even more
unfortunate. [...]

| do think the LHC critics should get their daydaurt, and it should count. The
case should be taken seriously, decided on thetsnemd memorialized in a
published opinion. Anything less would be very plisanting." [63]

Professor Johnson’s paper is provided as Enclasure

The failure of an independent multi-disciplinaryfetg review practice to be

established and the failure of CERN's safety resiéavaddress the various 'best
arguments' of the non-safety positions, impliesaduife in the culture, social

dynamics, psychology and politics in the risk assest practice of CERN and the
CERN member states, that carry the ultimate resbihs for the LHC
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experiments. According to the analyses of Prof.ndoh, one of the best
possibilities for courts to deal with this matter o investigate such social
dynamics, psychological factors, political influes¢and organizational cultures.

An independent critical expertise of Dr Mark Legd&tey Centre for Ethics, Law,
Justice and Governance, Griffith University, Aub&gfocusing on these issues (as
described in the section above: ‘Risk assessmetitpa@vention practices’) is
enclosed: [Enclosure 2]

Summary of the complaint

The Large Hadron Collider at CERN, a massive machdesigned to collide

protons and nuclei at unprecedented energies @mirophysics data and to test
modern theories that predict the formation of nqueniticles, violates our human
rights to life and environment by several conctereats of short- and long term
dangers of planetary extinction.

According to our present knowledge, these are rigks certainties, but
uncertainties with stakes being much too high. 8dveoncrete dangers clearly
cannot be excluded at the present time. Dangergperienents are due to start
soon with increasing energy.

CERN claims that the machine is safe. It's safgtyup has alleged that several
safety factors are adequate to protect Earth. Heweone after the other, those
safety factors have proved to have important exaeptand lacunae. CERN'’s
processes for claiming safety rely on personneh winflicts of interest and on
procedures that are far from risk management besitipes. Several plausible
theories enable disaster. This is a picture ofjdgmot of safety. Rights can be
infringed by being seriously jeopardised, whiclpissently the case.

CERN is an intergovernmental consortium establigmedn international treaty,
the CERN Convention. Because of CERN's internatistadius, many of the safety
protocols and laws that would apply to an orgamrnatvithout this status do not
apply, and there are no domestic legal remedies.
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We demonstrate in this paper that there is cleardanger. We need a proper
safety management process to assure the worldhbagxperiments will not be
conducted without proper risk management.

The states actively supporting and maintaining CHfRMe the legal obligation to
ensure citizens’ safety.

Thiscomprehensive and detailed communicatiowas worked out by well-
known critics and experts, relying upon the worlspécialists on black holes,
cosmic rays, particle physics and on risk reseascéied several experts in
international law. The communication clearly dentoates concrete dangers
arising from the planned high-energy experimentb@t_HC and weaknesses in
CERN safety assessments.

To guarantee safety the complaint demands an external risk evaluatmme by
those without ties to CERN. Further, closer stutlycosmic ray (AUGER
observatory) and other recent empirical data higélgvant for the LHC-safety
arguments is urgently requested, as is awaitinguyng observing experiments
in the atmosphere.

The legal aspect$ocus on the special responsibility of SwitzedaRrance and
Germany (by territory as ownership principle andRBEcouncil membership) and
addresses also the other CERN member states noghasured LHC-safety on
life and environment according to Art. 2, 6 andoiThe International Protocol of
Civil and Political Rights of the United Nations.

This complaint isupported by several organizations and a wide groupf
international critics of the planned “big bang experiment”. It includeslear and
detailed description of the scientific discourseseveral risks and dangers arising
from the artifical and extreme states of mattenp&al to be created, such as risks
from “micro black holes”and“strangelets” as described in a number of studies -
and even dangers of transitions in the energy lefvgpace.

Enclosed are critical studiesof the method used in the CERN risk studies, one
from members of the “Future of Humanity Instituté”"the University of Oxford
and another expert’s review on the LHC safety assesnt process concluding that
CERN at this date has fulfilled not more than a fith of the necessary criteria
expected for a modern safety study.
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As long as there is no clear evidence that the pasie production of “micro
black holes” (expected to be created by many CERN scienfisisg¢ neither

long- nor short-term danger to life and to planet Earth, CERN and the

member states should not aim for their productionm high energy experiments
at all. Instead, it has first to be demonstrated by olzgem and empirical tests, 1.:
that the comparison of natural events in the atimeispto the experiments at the
LHC (as proclaimed by CERN) is legitimate in alcessary respects and 2.: that
the possible mass production of micro black hotgsagicle colliders (as regarded
possible by CERN) is clearly and 100% harmlesse&#\ongoing and planned
experiments (Earth based and in the atmospherkigbnenergetic cosmic rays are
expected to throw light on these questions.

Thus, as long as the credentials of a safe operatiof the big bang machine
are not provided, no high energy collisions shoulte conducted at the LHC.

Finally, the operation and planning of high enecgiliders should beontrolled

and regulatedby an agency similar to tHaternational Atomic Energy Agency
at the UN or directly established at the IAEA asrsas possible.
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Conclusion

The creation of micro-black holes at the LHC, aaated above, threatens to arise
when the proton beams collide frontally at a praslg unforeseen critical energy.

The emergence of these potentially most dangerbjexts could be observed far

later, even years later, but would already be @vérsible reality.

In contrast with nuclear fission or nuclear fusitine danger from stable black
holes, negative strangelets, magnetic monopolesergy of space transition that
would have been created will not terminate when c¢b#ider is shut down.
Nuclear reactors threaten radioactive pollutiort,dhjects that might be created at
CERN threaten the entire Earth. For these and ra#rer reasons, the LHC could
be potentially far more dangerous than any nuckeaetor facility ever built.

So far no legal restrictions seem to exist for ¢hegperiments, for example
restrictions concerning the appropriate methodssf assessment, the maximum
collision energy, the possibility of step by stéprsup, the monitoring of the

experiments, etc. This is a very dangerous leggitole that has now to occupy
the International Atomic Energy Agency (IAEA) ofethUnited Nations or a

comparable agency.

The purpose of the CERN experiments is dispropoat® to the missing proof of
security. CERN'’s ‘security’ arguments are primardyn unproven ‘hypothesis
guarantee’ and are not yet sufficiently founded ieicgdly.

As a consequence of the existence of the apocalijpzard potential of the LHC
in combination with only insecure arguments to barthe danger (with not more
than unproven ideas like the disputed rapid decagrpretation of ‘Hawking
radiation’ or considerations involving extreme astvmical bodies like white
dwarfs and neutron stars), the great danger ofrud#gin of lives and of the
environment, even of the whole world, possiblyiatéd by the experiments done
at CERN clearly cannot be excluded at present.

According to the above mentioned Oxford study hi éxpertise of Mark Leggett,
to several physical and risk assessment expertdcaad objective view on the
current scientific debate, the safety of the LH@msopen scientific question and

54



subject of current revisions, mainly deeply relstivg or dismissing previous
safety arguments. The failure to properly addresgsarguments through failures
of understanding or through neglect is shown by RERpolicy of not
acknowledging non zero risk in official statements.

Therefore, a direct danger to life and environmeotld occur as soon as the
planned experiments should be conducted on unpeated energy levels.

We build upon the stated opinion of black hole sdext physicist Tony Rothman
[40]: “It is perhaps time that some permanent and imédrinechanism be
established to deal with scientific safety issuEse LHC is far from the first
scientific project to raise public alarm.”

“For its part, however, the physics community ha$®lped. In general its attitude
has been typical: an arrogant dismissal of publancern. Few physicists have
bothered to read Rdssler's paper and fewer havenwyad his assertions in
public. They can’t be bothered and the reason ta@yt be bothered can be found
in one of the three knee-jerk responses a physmates to any claim: ‘It's

wrong’, ‘It's trivial’ or ‘I did it first’.”

As - with great historic significance - pointedtdy the US Judge Helen Gillmor
(see above), the issue of endangering the safetyeofvhole planet Earth clearly
cannot be managed by physicists alohedge Gillmor: “This extremely complex
debate is of concern to more than just the physi¢isExternal and
multidisciplinary risk evaluations and global stamds and arms-length
supervisions of such experiments are urgently rekede

The dangers that the nuclear experiments in the lad@il are manifold and
imperil the authors’ lives, their properties and thtegrity of the environment. All
of these aspects are protected under the IntenatiGovenant on Civil and
Political Rights. The usage of this machine theeefaolates the authors’ rights
assured by the International Covenant on Civil Botitical Rights.

It is pointed out again that the right to life, whiis guaranteed in article 6 of the
International Covenant on Civil and Political Righis violated by being seriously
endangered, which is here the case, and that &lsoright to integrity of
surrounding which is implicitly guaranteed in alicl7 of the International
Covenant on Civil and Political Rights, can alsovi@ated by being seriously
endangered, which is here the case, too.

55



As the respective states are, under human righectss not allowed to set aside or
diminish their fundamental rights obligations untlez International Covenant on
Civil and Political Rights by granting CERN immuni{which excludes any
efficient domestic remedy of law), the states’ hammhts responsibilities — as
established in the International Covenant on Giatdl Political Rights — persist.
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Therefore it is

demanded

1. not to operate the LHC (especially not at ungdented energies) unless an
external, independent and multidisciplinary riskalesation that continues to
properly engage with critics along with LHC advasatissures that there is no
danger to life and environment in the high enerxpyegiments;

2. to initiate international regulation and stamilsed external and
multidisciplinary risk evaluation of this and siaml (Ssub-)atomic high energy
experiments on the level of the International Atofanergy Agency of the UN or
a comparable new agency (such an evaluation thendwaontinue to properly
engage with critics along with LHC advocates toueeghat no counterarguments
are neglected nor misunderstandings can occur);

3. not to operate the LHC (especially not at ungdeated energies) until the time
that recent and partly very surprising discoveabsut highly energetic collisions
of cosmic rays in nature are properly analyseddirett empirical observations in
space of such natural collisions, like it is plashrier the first time at the AMS 2
experiment in 2010 at the International Space &1atiSS), are well established.
(AMS 2 will observe cosmic rays directly, withotet inevitable collisions in the
atmosphere, so the argument of a similarity or cmadpility between collisions at
the LHC and cosmic ray collisions could be furtblarified.) During this time, for
example discoveries from the Fermi, GLAST, WMARIanore recent Planck
space probes for any Hawking radiation from prinmrchicro black holes can be
made, to prove hypothetical LHC safety argumentsnecoted to only poorly
understood astronomical bodies. Also Earth basqureamal observatories like the
AUGER serve important data to many open questidadong as the credentials
of a safe operation of the ‘big bang machine’ ané provided, no high energy
collisions should be conducted at the LHC.
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