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Abstract: The Konica Hexanon AR 40mm f/1.8 may appear to follow a standard double 

Gauss design, yet its configuration diverges subtly in ways that significantly affect phase 

behavior and spatial rendering. In this article, we explore how the 5th lens element—a single 

asymmetric piece diverging from strict Gauss symmetry—may act as a phase compensator or 

delay structure, restoring optical equilibrium disrupted by real-world constraints. We suggest 

that this asymmetric fifth element serves a functional role akin to an analog signal-phase 

corrector. 

 

1. The Classical Double Gauss Architecture The double Gauss lens emerged in the 19th 

century as a symmetrical design with excellent control over spherical aberration, coma, and 

distortion. In its idealized form, it features two matched meniscus groups on either side of the 

aperture stop, forming a near-perfect mirror symmetry. When optimized, it produces 

remarkably flat fields and good color correction with minimal elements. 

However, as demands for faster apertures and compactness increased in the 20th century, 

designers began to depart from strict symmetry. The inclusion of asymmetric or thickened 

internal elements introduced subtle aberration control but also opened new complexity in 

phase transmission. 

 

2. Enter the Hexanon 40mm: A Structural Anomaly The Hexanon 40mm f/1.8’s 6-

element, 5-group construction follows a Gauss-inspired layout, but with one striking 

deviation: the fifth element, placed just after the diaphragm, is isolated. It does not form a 

cemented group, and its shape and placement suggest it was tuned to alter ray behavior post-

aperture. 

Rather than acting merely as a refractor or corrector, we propose that this element adjusts 

optical phase—a concept more familiar in microwave and acoustics than in classic lens 

design. The element may be re-aligning wavefronts disrupted by the aperture asymmetry or 

slight decentering in manufacture. In doing so, it helps preserve spatial phase integrity across 

the image field. 

 

 

 

  



3. Phase Behavior and Angular Stability To appreciate the fifth element’s role, we turn to 

signal theory. In zero-phase filter design, an ideal impulse response is symmetrical around a 

central tap. Any asymmetry in the system must be compensated by phase-correcting structures 

to avoid distortion. 

Similarly, in an optical system, minor phase misalignments—especially across the sagittal and 

tangential rays—can produce subtle incoherence, which the brain interprets as visual tension 

or loss of spatial depth. The fifth element may function like a passive lattice delay line: it 

introduces a compensatory delay or angular redirection that restores coherent convergence at 

the sensor plane. 

 

4. Supporting Evidence: Rendering Behavior and Exit Pupil Geometry Empirical studies 

show that the Hexanon maintains edge sharpness and spatial consistency even at f/11–f/16—

apertures where phase breakdown often occurs due to diffraction and edge ray divergence. 

Furthermore, the exit pupil geometry of the Hexanon, as observed through optical bench 

testing, shows a rare centripetal convergence of rays, particularly off-axis. This implies 

effective phase equalization. 

These findings are consistent with a fifth element serving not merely as a correctional lens, 

but as a dynamic compensator of spatial frequency alignment. 

Depth Rendering Across Apertures 

A further field observation strengthens the case for the Hexanon 40 mm f/1.8 as a phase-

preserving optical system: its depth rendering remains consistent across the entire aperture 

range. Many lenses alter the perceived spatial relationships in a scene when stopped down — 

backgrounds may “pull forward,” midground layers can appear compressed, and the 

atmosphere between planes can diminish. 

The 40 mm Hexanon does not exhibit this behavior. Side-by-side images of the same subject, 

taken at f/1.8 and f/8, demonstrate identical spatial layering. While the zone of critical 

sharpness naturally increases as the aperture is reduced, the impression of depth — the 

volumetric “breath” between foreground, midground, and background — remains unchanged. 

Angular relationships between scene elements are preserved, and the sense of distance is just 

as tangible wide open as it is stopped down. 

This aperture-indifferent depth behavior is rare in photographic optics and is consistent with 

the zero-phase Double Gauss hypothesis. By passing the incoming light wavefront with 

minimal phase distortion, the lens maintains the geometrical relationships encoded in the light 

itself, regardless of aperture. The diaphragm modifies depth of field and microcontrast, but 

does not erode the underlying spatial coherence. In perceptual terms, the Hexanon 40 mm 

renders truthful space from f/1.8 through f/8 — a hallmark of a genuinely phase-faithful 

design. 

 

 



5. Reframing Lens Design: The Fifth Element as Phase Strategy Rather than viewing the 

fifth element as a deviation from double Gauss purity, we can interpret it as an evolution: a 

component that enables Gauss-like rendering within the constraints of a compact housing, 

standard glass types, and mechanical tolerances. Its role may be analogous to an all-pass filter 

in signal engineering—one that maintains amplitude uniformity while correcting temporal 

alignment. 

This opens new territory in lens evaluation. Instead of analyzing only ray paths and 

aberrations, we might study lenses for their phase coherence across the field, using 

interferometric tools or synthetic aperture wavefront reconstruction. The Hexanon 40mm’s 

fifth element offers a case study in how phase-aware design can produce extraordinary 

perceptual results from modest hardware. 

 

Conclusion: A Quiet Genius in Glass The Konica Hexanon AR 40mm f/1.8 does more than 

adhere to classical forms—it subtly rewrites them. Its fifth element embodies a synthesis of 

optical intuition and phase-theoretic necessity, serving as a passive corrector in a spatially 

tuned system. In doing so, it affirms a principle long known in signal theory but 

underexplored in lens design: symmetry is not perfection—coherence is. 

Future lens analysis may well benefit from viewing optical systems as phase channels rather 

than static ray diagrams. The Hexanon shows us the way. 

 

Author’s Note: This article complements The Lens That Didn't Lie, deepening the analysis of 

the Hexanon 40mm’s optical design from a signal-structural perspective. It is part of a broader 

inquiry into vintage lenses as phase-aware instruments of spatial rendering. 

 


