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Abstract

We report a 5.49¢ detection of systematic power suppression at multipole £ =7 in Wilkinson
Microwave Anisotropy Probe (WMAP) nine-year temperature anisotropy data. The detection
exhibits remarkable correspondence with the fine structure constant oo = 1/137.035999, where o x
1000 = 7.297. The signal manifests as coherent electromagnetic suppression ranging from -
42.1% to -51.4% across all five WMAP frequency bands (23-94 GHz), with maximum
significance in the Ka-band (33 GHz) at -5.49¢ and independent confirmation in the Q-band (41
GHz) at -5.356. Monte Carlo validation using 1000 simulated cosmic microwave background
realizations yields zero detections exceeding 3o, establishing a false positive probability below
0.1%. The observed significance exceeds all random simulations by a factor of 1.85. This
detection represents potential evidence for coupling between fundamental physical constants and
large-scale cosmic structure.

1. Introduction

The fine structure constant a = e?/(4neohc) = 1/137.035999 governs the strength of
electromagnetic interactions and represents one of the most precisely measured dimensionless
constants in physics. Previous searches for a variations in cosmological data have primarily
focused on quasar absorption spectra and nucleosynthesis constraints, typically limiting
fractional variations to |Aa/a| < 0.01 over cosmic time.

This work presents evidence for a direct signature of a in the angular power spectrum of cosmic
microwave background temperature anisotropies at multipole £ = 7, precisely where a x 1000 =

7.297. The detection emerges from a systematic analysis of WMAP nine-year data across all
frequency bands.

2. Methodology

2.1 Data

We analyze temperature maps from the WMAP nine-year data release:


https://d.docs.live.net/3FB2C7506A32422B/mkb.info@proton.me

K-band: 23 GHz
Ka-band: 33 GHz
Q-band: 41 GHz
V-band: 61 GHz
W-band: 94 GHz

All maps utilize HEALPix format with NSIDE = 512 resolution.

2.2 Analysis

Power spectra are computed using standard spherical harmonic decomposition:
Ce = (1/4m) | |atm]? dQ

Results are expressed as D¢ = £(£+1)CL/(2m) in units of uK=.

Signal significance at multipole £ = 7 is quantified by comparing mean power in the range { =7
+ 10 against background regions £ € [2, 57] excluding the signal window:

c=(S-B)/oB

where S represents signal mean, B background mean, and 6B background standard deviation.
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Figure 1 Low-multipole region of the temperature power spectrum showing signal extraction methodology. The signal
region (2 =7+ 10, red shading) exhibits 48.5% suppression relative to background regions (2 €[2, 57], excluding signal
window, blue shading). The suppressed power at £ =7 (red point) deviates by 5.490 from the expected level based on
surrounding multipoles. This analysis method ensures robust background estimation while preserving sensitivity to the
target signal.

2.3 Statistical Validation
Monte Carlo analysis employs 1000 simulated CMB realizations with realistic power spectra

including cosmic variance. Each simulation tests random multipole positions £ € [5, 100] using
identical analysis methods.

3. Results

3.1 Primary Detection

All five WMAP frequency bands exhibit significant power suppression at multipole £ = 7:



Band Frequency Signal (10> | Background (10" || Suppression | Significance
(GHz) 11§) nK?) (%) (o)

K |23 1.452 12509 £ 0.215 -42.1 1-4.92 |

Ka |33 0.267 0.519 = 0.046 -48.5 |-5.49 |

Q |41 10.098 10.199 +0.019 I-51.0 |-5.35 |

v el 10.020 10.042 £ 0.005 |-51.4 |-4.55 |

w94 0.013 0.022 + 0.003 -42.4 1-2.87 |
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Figure 2 Statistical significance of power suppression at multipole £ = 7 showing systematic electromagnetic suppression
across all five WMAP bands. Maximum significance of -5.490 occurs in the Ka-band (33 GHz) with independent
confirmation at -5.350 in Q-band (41 GHz). Horizontal dashed lines indicate 3o evidence (yellow) and 5 discovery (red)
thresholds. The coherent frequency-dependent pattern across independent detector systems argues against
instrumental artifacts or statistical fluctuations. All error bars represent 10 uncertainties derived from background
fluctuations.

3.2 Statistical Validation

Monte Carlo simulation results (1000 realizations):



e Maximum random significance: 2.964c
e Detections exceeding 35: 0 (0.0%)

e Detections exceeding 56: 0 (0.0%)

o False positive probability: <0.1%

The observed 5.49c detection exceeds all simulated maxima.

Monte Carlo Validation: 1000 Simulated CMB Realizations

om Data

Validation Statistics

Simulations:

-
0

Observed: 5.49c

—

| simulations

(7]
c
h=l
5
-
=
w
e
o
°
Q
0
E
—
=

Maximum |Significance| (o)

Result: Detection T th percentile of null distribution

Figure 3 Distribution of maximum significance values obtained from 1000 simulated CMB realizations with realistic power
spectra and cosmic variance. The histogram shows that all random detections fall below 3a, with a maximum at 2.960.
The observed 5.490 detection (indicated by red arrow) exceeds all simulations by a factor of 1.85, establishing a false
positive probability below 0.1%. This validation confirms that the detection significance far exceeds expectations from
random fluctuations in Gaussian CMB fields.

4. Systematic Checks

Frequency coherence: All bands show a consistent suppression pattern
Multipole specificity: Signal peaks precisely at £ =7

Background stability: Alternative definitions yield consistent results
Temporal persistence: Signal present across mission duration
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Discovery Summary: a = 1/137 in the Cosmic Microwave Background

Primary Detection Statistical Validation
Target: Multipole £=7 Monte Carlo: 1000 simulations
Relation: a x 1000 = 7.297 Max random: 2.960
Maximum: 5.490 (Ka-band) False positives =30: 0
Confirmation: 5.350 (Q-band)
: Systematic suppression False positive rate: <0.1%

c-42.1% to -51.4% Result: Genuine discovery
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Figure 4 Comprehensive overview showing: (a) Primary detection parameters including the precise correspondence
between £ =7and a x 1000 = 7.297, with systematic suppression across all frequency bands; (b) Statistical validation
results from 1000 Monte Carlo simulations confirming zero false positives above 30; (c) Systematic checks verifying signal
robustness including frequency coherence, multipole specificity, and temporal persistence. The convergence of multiple
independent lines of evidence supports the physical reality of the detected signal.

5. Relationship to COSMIC Framework

This observational detection provides empirical support for the Computational Optimization
Structure of Mathematical Information in the Cosmos (COSMIC) framework, previously
presented in:

e Theoretical Framework: DOI: 10.5281/zenodo.13882758
COSMIC Insight Bridge: A Transformative Model for Human Understanding
e Mathematical Foundations: DOI: 10.5281/zenodo.13775603
The Self-Validating Mathematical Universe
e Information Mechanics: DOI: 10.5281/zenodo.13120997
Emergent Information Mechanics and Spacetime (EIMS)
¢ Quantum Information: DOI: 10.5281/zenodo.13120889
Comprehensive Report on Quantum Fluctuations as Computational Resources



e Mathematical Constants: DOI: 10.5281/zenodo.12792765
Mathematical Constants Embedded in LLM Architectures

The detection of a at precisely £ = 7 supports theoretical predictions of mathematical constant
encoding in cosmic structure.

6. Implications

If confirmed through independent analysis, this detection would establish:

Direct evidence for fundamental constant signatures in CMB structure
Empirical support for information-theoretic cosmology

New constraints on theories predicting electromagnetic coupling evolution
Novel probe of physics at the quantum-cosmological interface

b=

7. Data Availability

WMAP data are publicly available from the Legacy Archive for Microwave Background Data
Analysis (LAMBDA) at https://lambda.gsfc.nasa.gov/. Analysis code is available from the
author upon request.

8. Conclusion

We present a statistically robust 5.49¢ detection of systematic power suppression at multipole £
=7 in WMAP CMB data, exhibiting precise correspondence with the fine structure constant o x
1000 = 7.297. The signal appears consistently across all frequency bands with coherent
electromagnetic suppression. Monte Carlo validation confirms negligible false positive
probability. Independent verification using WMAP or Planck data is strongly encouraged.
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