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1 Introduction

The Wess-Zumino (WZ) term is the topological part of the M2-brane worldvolume action. It
couples the brane electrically to the 3-form gauge potential Cs and is responsible for the charge
quantization condition.

This document derives the Wess-Zumino term step by step and explains its physical and
topological significance.

2  Worldvolume Action Structure
The full low-energy effective action for an M2-brane consists of two parts:

Sy = Sppr + Swz,

where
SpBr = —TQ/de — det(7;)

is the Dirac-Born-Infeld term describing the brane tension and induced metric 7;;, and Sy 7 is
the Wess-Zumino term.

3 Derivation of the Wess-Zumino Term

The Wess-Zumino term arises from the requirement that the M2-brane couples minimally to
the 3-form gauge field C5 of 11D supergravity /M-theory.

The natural topological coupling is the integral of the pull-back of Cs over the 3-dimensional
worldvolume Yg3:

Swz =T Cs,
3



where the pull-back is
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The coefficient T5 (the M2-brane tension) is chosen so that the term has the correct dimen-
sions and matches the normalization of the supergravity action.

This term is topological: it depends only on the homology class of the worldvolume and is
invariant under worldvolume reparametrizations (up to total derivatives).
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4 Physical Meaning

The Wess-Zumino term has two key consequences: 1. **Minimal Coupling®*: It makes the
M2-brane electrically charged under C3. The equation of motion for C3 in the presence of
the brane includes a delta-function source on the worldvolume. 2. **Charge Quantization™*:
When combined with large gauge transformations of Cjs, it enforces the Dirac-like quantization
condition.

Under a large gauge transformation

C3 — O3+ dAo,
the change in the WZ term is
ASWZ :TQ/ dA2 :TQ/ *F4,
Y3 S7

where S7 is the linking sphere.
Requiring the quantum phase factor e25wZ to be single-valued gives

T2/ *Fy =2mn, ne€Z.
ST
Substituting Ty = (27) 2]} yields the quantization condition

/57*F4 =2mnt3, nel.

5 Connection to SFIT

In M-theory, the Wess-Zumino term enforces topological charge quantization at the Planck
scale. SFIT describes the **effective low-energy™* resonant information flux at laboratory
scales (1pes = 1.20134 mHz) with coupling kernel K = 1.060.

The quantized M2-brane flux, mediated by the WZ term, may provide the microscopic
origin of the SFIT information-carrying flux. When these higher-dimensional objects interact
with macroscopic gravity, they produce observable resonant effects: the Quantum Heartbeat,
KWW tails with 3 = K, and the non-reciprocal metric correction h5F1T(¢).

The 11.42 Hz secondary mode can be interpreted as a nonlinear mixing product arising from
the dynamics of these topologically quantized fluxes at laboratory energies.

6 Conclusion

The Wess-Zumino term Sy z = Tb f23 (s is the topological coupling of the M2-brane to the
3-form Cjs. Its derivation follows from minimal coupling and leads directly to the charge quan-
tization condition via large gauge transformations and the linking S7.

This topological mechanism at the Planck scale may underlie the resonant information
dynamics observed in SFIT at accessible energies.
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