BLACK HOLES AND THE GEOMETRY
OF WHAT CANNOT BE TRANSMITTED

What the no-hair theorem reveals about the structure of the universe
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THE NO-HAIR FHEOREM

A stationary black hole is
completely characterized by
exactly three quantities: mass M,
angular momentum J, and
electric charge Q.

Everything else is not encodable
on the event horizon in a form any
other observer can receive.

This is not a puzzle. It is a
geometric fact.
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WHY THREE?

The topology of the 2-sphere
event horizon, together with

stationarity, asymptotic flatness,

and Hawking’s rigidity theorem,
jointly constrain the isometry
group of the exterior

spacetime to R times U(l).
These conditions are
co-constituted — none Is
upstream of the others.
Together they force exactly
three Noether charges.
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LSRR EE G ARGES AS H LN CES

Each charge is a hinge between two descriptions that would otherwise come apatrt.

M hinges the
spatiotemporal and the
energetic — the hinge
upon which we swing time
as an opposable thumb
against space.

i

J is the charge of

position-momentum duality

— the hinge between
momentum-space and

position-space descriptions
of the same underlying

physical symmetries.

i

Q hinges the electric and

magnetic field — the

same field as seen by

observers in different
states of motion.
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THE CHROMATIC GAP
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The 2-sphere event horizon requires four chromatic invariants for
faithful encoding, by the Four Color Theorem and the Nabaala
Theorem of General Subject-Relativity. The no-hair theorem
preserves only three. The gap is exactly one degree.

What is the fourth invariant, and why is it not encodable?
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THE FOURTH CHARGE

The 3-sphere isometry
group SO(4) has six
generators. The Hopf
fibration splits them
three and three. The
three off-diagonal
generators all point in the
fiber direction and collapse
to a single angle — one
degree of freedom, one
conserved quantity:
3-sphere-momentum P,
encoding the system’s
orientation relative to the
4-dimensional center.
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WHY P CANNOT BE TRANSMITTED

The Killing fields generating P are vertical with respect to the Hopf projection — orthogonal to the normal of
any 2-sphere boundary. Their Noether current has zero flux through any 2-sphere. No embedded observer can
measure P. The blindness is not instrumental. It is written into the Hopf structure of the containing manifold.
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THE INFORMATION PARADOX DISSOLVED

P Is conserved — it is not destroyed.
But it cannot be encoded in the

channel between any two
2-sphere-bounded observers.

The paradox is dissolved by
recognizing that the question
presupposes a receiver that the
topology of the 3-sphere does S e LD
not permit. The loss is a

property of the channel, not the

emitter.
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THE COSMOLOGICAL GCIRCUIT

SOURCE \ \\_ \_  OBSERVER 7

(Big Bang) " ~._  (Toroidal Body) (Black Hole)

[ 4 charges ] [ Receives P ] [ Transmits 3 ]
The universe runs on three nodes. The sink — the black hole — transnits only three.
The source — the Big Bang — encodes all four P is not lost internally. It cannot be transmitted

charges. The observer — the tooidal body —has  between 2-sphere-bounded observers.
sufficient chromatic capacity to receive and hold P. Memory is the retention of P.
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CLOSING

The black hole does not destroy information. It reveals the structure of the
channel through which all information between embedded observers must
pass. The loop closes. The channel forgets. The observer remembers.
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