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1. Abstract

In a previous paper from this auther it was shown that for any Observer crossing the Event Horizon, it will
surrounded by a shrinking signal boundary not being able to receive information from Events behind that
Boundary. This, should have measurable effects, even before crossing the Event Horizon and are related to
Hawking radiation.

2. Introduction

IF the previous paper on “Analysis of Signal Boundaries” claims for Observers approaching a Singularity and

IF the size and proximity of the Signal Boundaries yields to an intrinsic temperature measured by the
Oberver and

IF that temperature increases as the Signal Boundaries approaches the Observer

THEN some measurable effects should take which could help explain the interior of the Swartchild Black
Hold being fully compatible with General Relativity and Quantum Mechanics.

The author will enumerate these in the hope that can be used, either by confirming or by falsifying, to
understand better General Relativity and Quantum Mechanics.

3. Speculative Consequences

Following a list of consequences if the 3 IFs are considered true.

3.1. A firewall of another kind

One of the proposals related to Black Holes is that a Firewall appears as the Observer crosses the Event
Horizon [1]. The Consequence of Singal Boundaries is that as the Observer approaches the Black Hole and
as it crosses the Event Horizon and approaches the Singularity the Signal Boundary produces an increase in
Temperature of the Observer itself perceived by it as Hawking radiation [2], thus as it approaches the Event
Horizon and the Singularity it will be itself a Firewall.

This temperature should be measurable even before crossing the Event Horizon, which can be transmitted
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to a far away observer and help define which of the Signal Boundaries presented in previous paper align
better

3.2. Information is lost or it is not

Related to Quatum Information lost and the firewall approach was to break any entanglement,
unfortunatelly, the author thinks that Signal Boundaries do not provide any help in determining wether

information is lost or not, although it seems a way to break entanglement, it could also be interpreted as a
mechanism to perform measurements of the matter inside the Event Horizon.
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The discussion is kind of tautological:

o If the Hawking radiation contains information of the infalled matter then that information is also

imprinted into the Observer so the Hawking radiation contains information of a system including
matter that felt inside later.

o |If the Hawking radiation does not contain information of the infalled matter then a noisy set of

measurements happen to the Observer so losing also the information of the matter that felt inside
later.

3.3. Faster than light without being faster than light

Based on General Relativity it is unavoidable for a particle to end in the Singularity once it crosses the Event
Horizon of a Swartzchild Black Hole as the particle would have to move faster than light for that to happen.

If we have a Signal Boundary that surrounds any particle falling towards the singularity migth provide a
mean for the particles not to reach the singularity.

The way we can do this is by treating the Signal Boundary as a Source and Sink of momentary additional
energy. E.g. for an infalling particle, if a particle-antiparticle is created by the proximity of the Signal
Boundary, the antiparticle then anihilates the infalling particle producing a photon that is then returned to
the Signal Boundary, kind of returning back to the environment the energy needed.



After this process the particle that is left is the same kind of the one that was infalling, respects conservation
laws, yet it is now outside the future light cone of the original particle, thus as if it had moved “faster than
light”, for now on we can call it Quatum Leap. Should this mechanism be part of the interactions within a
Black Hole then it leans towards the lost of information as that would then respect moving a particle faster
than light as long as no information is carried faster than light.
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An additional note of this mechanism is that it can be seen as the particle Quatum Leap (in global
coordinates) happens forward/backwards in time and closer/farther from Singularity. Having the particle
Leap as much as needed gives some insight into two phenomenas:

e A particle might Leap into the future and far from the Singularity enough to be outside of the Event
Horizon, becaming part of the Hawking radiation.

e A particle might Leap into the past being able to interact with the particles infalling at that time (e.g. for
a collapsing thin shell where at r=0 there is no Singularity until the whole shell reaches r=0, but before
it happens interactions due to Signal Boundaries start to happen) justifying that the whole set of
particles interact with the whole set of particles at any time.

Similar Leap could happen for zero mass particles, as they might themselves transform into a particle-
antiparticle and each of them be Leaping around as outlined above.

Conclusions and further work

There are a lot of IFs in this paper so the Author considers this highly speculative, although it presents a
mechanism for the infalling particles to avoid reaching the singularity, there is no real calculation nor model
for it.

The mechanism itself does not give a clear direction on wether loosing or not information, although it
aligns with option 1 “Hawking's scenario: there are both horizons and singularities” in [3] favoring lost of
information, we could consider that if the Leaps happen because of mutual interactions of (ALL) the
particles within the Event Horizon from the past or from the future, so for all practicall purposes it is



maximally scrambled.
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