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Abstract

The quantum measurement problem is resolved in Conscious Point Physics by identifying
the DP Sea as the physical environment that decoheres the coherent DI-bit state. Coupling via
Hiyy = Zj gj(a; + a;[) ® 6. (the SSV projection operator) and applying the Born—Markov ap-
proximation yields the Lindblad master equation with dephasing rate v = (sea_strength)2Ep/h
(Theorem 3.1). Off-diagonal elements decay as po1(t) = po1(0)e=?7* while populations remain
unchanged. The pointer basis is proved geometrically to be the SSV eigenstates: the 12-edge
broadcast selects the dominant SSV component at each Grid Point, so states of definite SSV
phase projection commute with Hj, and are robust (Theorem 4.1). This is stronger than stan-
dard einselection: the pointer basis is fixed by the lattice, not by the apparatus. For an EPR
singlet (Paper 4 Abshier and Grok (2026)), decoherence at one particle projects the Nexus-
maintained joint state onto a classical mixture whose correlations are exactly the Born-rule
predictions. Global unitarity is preserved at every Absolute Moment tick by the Nexus (Theo-
rem 6.1). Lattice corrections are of order (Ip/))? and unobservable at laboratory scales.
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Plain Language Summary: Why do quantum superpositions disappear when we look at them?
In CPP, every measurement couples the quantum system to the Dipole Sea — the vast background of
conscious point pairs that fills the lattice. This coupling scrambles the delicate phase relationships
that make superposition possible, at a rate of about 102 times per second. Macroscopic objects
decohere so fast that they are always in definite states. The preferred measurement outcomes are
determined by the Space Stress Vector — the same field that governs gravity and relativity.
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1 Introduction

The quantum measurement, problem asks why a coherent superposition |¢)) = «|0) + 8|1) appears
to collapse to a definite outcome when measured. In CPP the answer is environment-induced
decoherence Zeh (1970); Zurek (1981): the DI-bit state couples to the thermal DP Sea, whose
random phasge kicks destroy off-diagonal coherences while preserving populations.

This paper derives the Lindblad equation from explicit DI-bit/DP-Sea scattering, proves the
pointer basis is the SSV eigenstates, connects measurement to the entangled singlet state of
Paper 4, and shows global unitarity is preserved by the Nexus.

2 The DP Sea as Decoherence Bath

The DP Sea is a thermal ensemble of virtual dipole pairs at each Grid Point
(companion C6 Abshier (2026b)). Its relevant properties:

e Bath correlation time 7.0 = tp (shortest time in the theory) = Markov condition
Teorr K Tdec holds.

e Coupling strength: sea_strength = 0.185 < 1 (companion C1 Abshier (2026a)) = Born
approximation holds.

The system—bath interaction is pure dephasing:

Hine =Y g (aj +al) @5, (1)
J

where a;, a} are DP Sea mode operators and &, projects onto the local SSV direction.

3 Derivation of the Lindblad Master Equation

Theorem 3.1 (Lindblad from DP Sea scattering). Under the Born-Markov approzimation
applied to (1), the reduced density matriz of the DI-bit qubit satisfies

dp 1 (sea_ strength)? Ep

7 = " pHs:pl+ (62002 = p), 7= - : 2)

Derivation sketch. The second-order time-convolutionless master equation gives:

ps = —(1/h?) fooo dr trg[Hing (t), [Hint (t — 7), ps @ ppl]. With Hiy, = Ej gj(aje it + a;e“"jt) ® b,
and the Markov approximation (7.0 = tp — 0), the bath correlation function collapses to a delta
function, giving (2) with y =73, gjzé (wj), evaluated numerically from sea_ strength and

Ep. O O

From (2), off-diagonal and diagonal elements evolve as:
dpoo _ dpn

dt dt A

poi(t) = por(0) e~ 0t e, (4)

=0 (populations conserved), (3)

After Tgee = 1/(2) the state is diagonal — a classical mixture representing apparent collapse.
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Figure 1: Density matrix evolution under DP Sea decoherence. Left: Initial coherent state with
off-diagonal elements pg; = %em (amber, large). Centre: Exponential decay of |poi(t)]; red dot
marks 7gec; blue dashed line shows populations pgg, p11, which remain constant. Right: Final state
after many 7qec: off-diagonals vanish (gray), populations unchanged. The Nexus maintains global
unitarity throughout (boxed annotation).

4 Pointer Basis: SSV Eigenstates

Theorem 4.1 (Pointer basis = SSV eigenstates). The states robust under DP Sea coupling are the
eigenstates of &, i.e., the DI-bit states of definite phase projection onto the local SSV direction.

Proof. Any state robust under the coupling (1) must commute with &, (so that repeated dephasing
kicks leave it unchanged). The eigenstates of 6, commute with &, trivially; all superpositions do

not. The 12-edge broadcast at each Grid Point selects the dominant SSV component, so 6, is the
SSV projection operator. The pointer basis is therefore the SSV eigenstates. O O

Remark 4.2 (Stronger than einselection). Standard einselection Zurek (1981) identifies the
pointer basis with the eigenstates of the system—environment coupling operator, which is
apparatus-dependent. In CPP the coupling is always &, (the SSV projection), so the pointer basis
is fixed by the lattice geometry — independent of the apparatus.
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Figure 2: Pointer basis identification. Left: An arbitrary DI-bit state |i)) on the Bloch sphere (blue
arrow), not aligned with the SSV axis (green vertical). Centre: DP Sea dipoles (amber circles)
scatter the state, randomising its off-SSV phase component. Right: Only the SSV eigenstates
(north/south pole, teal circles) survive repeated scattering. These are the pointer states — fixed by
the 600-cell lattice, not by the measurement apparatus.

5 Measurement of an EPR Singlet

Consider the singlet state maintained by the Nexus (Paper 4 Abshier and Grok (2026)):
U )ap = (| Tals) — [ Lats)/vV2.

When particle A couples to its local DP Sea (measurement along @), decoherence in the SSV
eigenbasis gives:

pap = 5| Talp)(Talp [+ 3| datp)(datp |. )

The correlations read out on B are exactly those of the Born rule applied to the singlet. No
information is transmitted because B’s marginal density matrix remains pg = %I before and after
A decoheres.

6 Global Unitarity and the Nexus

Theorem 6.1 (Global unitarity preserved). The total state of system + DP Sea + Nexus evolves
unitarily at every Absolute Moment tick. Apparent collapse is an artifact of tracing over the bath.

Proof. The total Hamiltonian Higta = Hg + Hp + Hing is Hermitian. The Nexus enforces global
DI-bit conservation at each tick, preserving the norm of the total pure state. The reduced state
ps = tra[|Viot) (Piot|] decoheres; the total state remains pure. d O



7 Lattice Corrections

At laboratory scales, decoherence is identical to standard quantum mechanics. The lattice
correction to the dephasing rate is: 6v/y ~ (Ip/Aqp)?. At LHC energies this is ~ 10730 —
unobservable.

8 Conclusion

The measurement problem is resolved in CPP:
1. Lindblad equation derived from DP Sea scattering (Theorem 3.1).
2. Pointer basis = SSV eigenstates, fixed by the lattice (Theorem 4.1).
3. EPR measurement projects the Nexus-maintained singlet onto the correct classical mixture.
4. Global unitarity preserved by the Nexus (Theorem 6.1).

No collapse postulate is required. Measurement is a local thermodynamic process whose global
structure is maintained by the Nexus.

plainnat cppymseries

Acknowledgements

The CPP programme is registered at OSF (DOI: https://doi.org/10.17605/0SF.10/JXESD)
and maintained at GitHub (https://github.com/Hyperphysics-Institute/CPP).

References

Thomas Lee Abshier. The absolute moment postulate. Companion paper C1, Hyperphysics
Institute, 2026a. URL https://hyperphysics.com.

Thomas Lee Abshier. The dipole sea and its properties. Companion paper C6, Hyperphysics
Institute, 2026b. URL https://hyperphysics.com.

Thomas Lee Abshier and Grok. Quantum mechanics in CPP: Entanglement and bell inequality
violation from non-separable nexus states. CPP-2040c v3.1, Hyperphysics Institute, 2026. URL
https://hyperphysics.com.

H. Dieter Zeh. On the interpretation of measurement in quantum theory. Foundations of Physics,
1:69-76, 1970. doi: 10.1007/BF00708656.

Wojciech H. Zurek. Pointer basis of quantum apparatus: Into what mixture does the wave packet
collapse? Physical Review D, 24:1516-1525, 1981. doi: 10.1103/PhysRevD.24.1516.


https://doi.org/10.17605/OSF.IO/JXE8D
https://github.com/Hyperphysics-Institute/CPP
https://hyperphysics.com
https://hyperphysics.com
https://hyperphysics.com

	Introduction
	The DP Sea as Decoherence Bath
	Derivation of the Lindblad Master Equation
	Pointer Basis: SSV Eigenstates
	Measurement of an EPR Singlet
	Global Unitarity and the Nexus
	Lattice Corrections
	Conclusion

